“Calhoun 


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1987-06 


Relating service doctrine to space system requirements. 


Light, Thomas W. 


http://ndl.handle.net/10945/22454 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


: Calhoun is the Naval Postgraduate School's public access digital repository for 
/ (8 D U DLEY research materials and institutional publications created by the NPS community. 
«ist : Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 


NY KNOX appointed — and published -- scholarly author. 

; | LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 

















rte “rete eS ee Ba ib ragd eo 
ate be ee BE bh BASE CO yn td > ih, A 
ahh te ah me Bh tS Sina ty wah tttateshtte wa fee BA SRS SAN es 
— os Gy 2 tad SSE are Ly haa Relive meds aan ie ENN rates om 
% ig ‘ae TN Me 8.8 te gy: @meeh ha ard, we WAS 5 BSL Shy ot Thy = . ce 
= “Serenade. i spawn ys eee ere eaten aia nt 2 ie = Shae aA Ran Rian ah mee nie x 
= en ees oe en ane OW ead’ oo etirttene aa be he ate AA orig ayee ta WA TO-R Niresty bea yy: a beg oem 5 
a i wee m ~ eee | — ee he ane Rd verlge tank Vous PS er? "Uy tte ek A EE ~ ‘ mame capt ibe tryn mca h wrt 13 Solin ‘ee oe 
et oo ™ = Tihags ale er = - i ———— ! kite. nat * ae. et eaeu 9’ Fath Ve ae Se te w = * ‘ = ‘ Santas c 4 : " 
wierd piety * Dos 7 — - = | eas elk Werdineiray a | eae ney Perera co pee kb, ip le 8 lod, ee ke ee eae », aS Se! . SNE AE SOLER E NS Mes awe ve) 
4 hGhan, a¢ PE fi id aa ih oF Sg yh ORM Aton WP fre hea weak} PRIN EA ee, & Ny he SOU. tates red et Vols A Aslhdeite h phot PAA ba WA cit Oh co Pe heranrern : 
paras fasta . Pe = ied Pe = Pi a i 2 ro vA daconed ws ret ey aieanat ss dan IS Pres 1 ota gy axes eh ae Saves Bytom, An SSA TT Echt ae lae g 
. tame * ' 9 . te 4 = = vee oe eee ee he se ; AS he Aagshy yee : wen Lay ; 7 
f ahh beat eS oe it, silane fete | = Aree aide bee sre y 3 LS is 4s Ap: asaee ake 7 ae bith as RO CS Surat Te a acer pA ‘ah ee 
4 . op mte fod = 1 $id tins 1 == 88 ee i — ie ahte’ “y$ “Doty vf, .!. oka te ad Pa) Lefv'¥. wate avi Vite he! pice ‘hale iy rg ASTUAS ef TRaa ck Bet Meh tow, 
AE ia onee Pht tes ass, ee Pedipebin ts peg ied Pliny ey eg Fai - » + let eh 495, rleteee ah Vibe & Pom low® ws doe oa yh one ran fh Bee Ty A Pe tae? rie Genet aad ~ xs VAR ESS 
: . a 9 led gg ng Et ihe ry ae a ~ cw “eg ; _— Wye S dace 8 Ue a2 7 etn oan tron te Ny a‘ Raheny Ma Kee i PTA Ke ees ‘acu 
A " x . ota OS? Bore. 8 a8, 1 * nae Fay fof — “4 ios | ' dep 4 V Gat. bi ares ree ‘we WON Weta, b ee eS Nr ern Sate mart > toon Rey % ep yas ~. ECE, 
i 4 . gh i i . 64b 7” nk Pd Pot ol I Se = B 0b as a. aw fare" Saag EES eee te EF tet piece CEN Rat ar Ss rick westeeg rice 
"t 3 & : " ‘ $ af rr ns one ae = ao ee whale 5 4 reas PPyy wk Qmtvi ene ie beg Ye nclede, aes VAM vA hee toe IS ge Pe Shen b Qebar vad By % NRT ‘ 
ore * 7 “4 K a calc eS peshirassfi (tree iP a ee egy =T a Eis riop uy il ~ RA Ne mate ipa’, ate . Behe we ath Velatiuvcael heme “AWA S NRE Sen tet chr CRN 
J. * : py sds ¢ OP e eres f rye = «Sing ae eee LaLa Ste resistive a, Vi-ttpna ye, + Sete wk wate ay WHR. Lae LA a k UST ASDA * Leyes CUTS “ta Laat aetna 
fay y “ a %, oe are . ‘ aca tea “ = dee Ay eran. eta ee Haray th ceamtn Maree ee Le Tet 8A OLA _ UN AAA ester tA, & te Meee = sig ere 
+s A 4 * - . by an. (Prien pre SF Metin 1 FL ' ard - a6 atten 6& Vines a a5 Ete, Age geet See teak near — tien, ise . Kecweca aa = “a eh ht Pree erie Nearer hetehawee 
* GPs CR: ams ., Mme * . = —_ és - UD teeny see 0 Ss ln © ova Long % ae mat x. eh g! 5 = ; : “ah 
¥ AF, «gen a ’ -_ ) a i wire ed aw “9 ened keh ; ' % : hte, {sgt lacte ns y We Rad ut fae ee Be APM. RUA Wtcte, 1B Ge tay MA Way 
- ey ‘ TT ey tie raters SAN ae Fees | Remtnre San RAR ete * eis . ot AGA Ne 
= i spe ons ee oT aad — = ay eth any i Rate node hehe AR. | * hun Naneelt ie halt Acholes 3 Tee eee ane R ee Te erie ark EL eR RTT OTe ee 
> bn dp, bd CLL er ae — i ay, 4 ‘ m ; a . ee b'nAbs rene we Rey ; & ote i ute JE at, ee ears te. Seoo ERA Gee CR ele Gide? wi ete 
be % t Hh. i sae Fins CAS tht, ~ ell _ ARfnsanry! Wy og ae ; Pax We san Re ee — ek fe wenden oh nme et Nt RON ii revs MASALA EA CUA rey eek a 
S trebyae * . : = Wrineeyet othr ® “yas wd IA Pett 10s eo = wae 4 Mer es ake our ge. & wl o ne Mane? web SWRA vee EN Ct UN EY Wee, SANE NAA Kash ROR tea re ; 
Gs tang: Monhned of, ibe we 2 = ae | atheist Te dbo Ae te So PARA, Lenker nite tay Ae, emp h me. > vlete yg «y* — Ae Nike pAb R, ts tee ha neq SUA RAS Ae ane Loe 
5 re <A Setuess 2’ 9 ¢ Sel 4. 6, tu, 2. * bi Me tage Ne Sans 84 ved ow) a Was, Da thtrns uns, ae Weed a WE Layla ta, A oan Ws bok oy LUN oath ba dates tranAlase, 
£ Wy chedsctaaind WY lta ds danse; ad Bib ape, What PS ge psy ‘ 2 oe tey Way tum gain: NotePeN eas yes Weave Ae adores oak, ane A te _ oy ‘ 
hes iar sn Nt sa loan ee ee es a La Sevencetent 5 Lute. Sohes8e Maan Taed hay PAA ght Wha. 8 
yup og’ f oth weed intnF @, de fete San rpmbael tT neta, sri 1 seadise Ath Apr name, a Fatty Wes tes aM nd. tans ,% 
ere y A &. re aoe Pe oe ve f sido eeaitetg ft” Fre teteas Vet 4m, Mo teleoste tga nso waa SE Oe a naetatirgh ae ih 
om , “7 : p OE: 5 ah teen tons tate doo RES wa Tg 81 Sunt * Haat big teed 
rp te rr ey Ir Meare ey AES 
a 4 on Fo ns heen , Ape sas 
Darah a 7 On Pe A Rete mat = ° 


eee b eee OT 
Ach BAe A.M Re Rea, F 2A STs yi! ta he 
: WPS eine eh Ne rte Ss eke 

Ries ER ES Wm, B oA capa hn 

Meare we Ripe kg. Bee teedies “Bia Ly as . 

wtnedd wan Te ee Ameren * RT YUL SAS ; uh 

- ST ee a o eo = 

4 ihe $ ’ 

‘ L Peri ieperam Ananinsnt dan’ conet ug Sp 

a DA ases 

PO ahinteg te 


: JG inte, Retires lg 
eee Trt ENC OE RRS recess SB AR 
einen eae teh. este Neder bed AAA Pee Ae Wh WSs area Ag * 
Me ete tds Ne Ana AMA A Net RS, he AAR. § tony PEN ar ear VERA REN OAR fos ks ete at ri =afoh 
Vow tiie, TOMAS bm SE Wh boleh. Mate, Lhe Ce Se AER ey at eS Kite hf ARAN We Gl ane be tee toch 
Whe ee Sey pind, MEE tee 8 be ay AA 4 tases baigth latches VARA NRN Ae fey 8 wikia Seale MA 
‘ : fat Sab MAS Womtstey th aoe} PEO bee Remo Wee wa, bree Sw: Geet Way Vs wheter athe Eton fee & tay, ‘ 
a Adinetig 2), ; Se Mae tr eteeaheha nr eer a Toe DW tn ORD, ws Whey, Pieri a CONES -t Lh BAe Part 
. he rg Carey Peal Fiend cet! “igh VK 469 sa neg, Multan Mes a4, Yeates hetatreanted nse ee MW me yang 5b 
Mt ntoca ead, ehh tate, ¢ tte ta aie LE ae eae oe p= abn se eira as Aah I An on Mate OLD 1S ie apa ad sl! 
am a Bett yathaetea ce pei ee es Orme eeknetan F vette ne ft “eet 
go) ant att oe A shat O.$ SE $4 ge, bvn.s ge angnred Ren teeny 
Pyar Pa thas, Se ag ee “Ke, ahp a. 
gt ie Sains PRAE «tiers 


aS a Fe eS, bed. 
4A Yeh SEAMS Bua Ae Sey 
Mr, Beer © RM Nn eR 
, : eS hh tee tw ye! cht nthe e Qerey Bite 
z . talk etre a nate, eA v re A . 
A Pramas i ‘ AM ces Wheto Beh 10. 
; maleate Svan me te =a = ws Wh A wht Wines 
erlnee a ee  e e iy Ith Sante.) Yau we f emt eS » SO eMeSiio hee tly, gd eS Se 
mt” gcse ete beanie ee Ye me Patlad BAe Aman 0% x aroha ae me NA At Ae cet, Awe 6 ap 
4 O emding Sut pes, . “ me ie 0 i A ae Pe ow = Sn rN neta, Be ands, 
y BOO sd Ala nats ape f Le TE al sa tA S bute Aeekiiy | = : ry 
as Pere tnt 4.0 Mein a4 ; Lime Rana 

















; ae Be 
FS tle HEA LetaR a: SARA Lad ak a ee pM 
Karine ren erk ths PY ees Peete eras err rte Meh 
ree ebe eet tt ASUAate BAB Lak ak: aia ae iy 
a oak eS PLU YRL Ee eam pe S80 te te Ste RMA eo Wt ele hing he betstetee ret get ees eras 
ey Ramee oe An" taken, a A hee Bite as tb gs » VAAL RO iy betta aes rote keh eek. Tete be de lelathy he 
= == Waa . re athe met WE Ven wscan- We ee A Aa trhse mn & yee, 2D WEE Oy tem hen Nol Me, io yee 1 tee ale SN Bie ein eae, hte bron treba teder ‘aude 
NT lt oS eter Oo Pr atene teetreme re a ok y Seca ieirtarcoona ae Kiet nal ere Ae eek perils Senaek “i haiedbete Rae earners eee abe 
a ; ns abs . . -. wa, “ “eas 4g PRIN ato arn by: = s Meo ye Ten hima quy ete 2 ae Seti ak try Me wey SAAN J oh "eate.! nn the : R rer . 
; Ba Corned tes roterd. i = odo Ae Nithsdale at ends ere! Cn oe eid 5 PS wie tenant bp tabiaae athe weet! fe Setres DEAD Ueeeben vidnbeh wo Wehos RR LALaS Ayre cae La 
ws Fide sat et hoa CSP a E48 Ooo e geek Madhs ag Dot fet” ON datas n = BARsen, Wiis it 2Qieatangy SN Mtr ent a7 fake FAN Ye Rohe te ttnte AON WA yA vee ee CHS Sette Ste te AM RE bathe vl Ban Sof igh uy takon 
PGA af a. ‘ipo e os cn te lecan vaane 18 a ? fp Pete tonvonaptnn ny, © 2? = WGN esas ait al tea MAGNA Kwan AeA bebe be awry DAWA aly rieriess ra “eases eh Sa See Si venir rae 5 
FA tial Oy an PP oO dé othe er ae ee bite ebapae ae) MALS Prenss ¢ Sal . S fo8 abe Pete ey My t thats she bate i a AY By 4 ae “Sd arly, bt ardetreana tee ein tpt be ee thes rte % Sed ig < is Rabin at Awa Wah S 
8 ORM A aes. a eh Mire Loh boo ag, AO Raii Pee eT ae il Jetas aie theese eT tA aay SAN ee ide Le. ts ererges cas s letcird tae 8% bed pir hela, cae Crethes SSS phen th 
wae iret Sage rey 2 ol mas eet 8 = Ca IM aM 128s lsacag” Ailes, ee or ~ eamaits a ae mom Nae. hee hy dean Ma re a wee ns Letter han oe 8 ri-ehte be SOE 
oe Fe ie Ase ai. 4 be @leta iy as i ee STS i Pun? eo. EN AP ers i i i SU ey Taree MRM eN eq hate AF My -Ay Rodale Vee ors Fe NSA, Lalit Ay! SMV WEN ih OL teas , Airis 
BON aa eae Se, ek we Rai en SNE halen ma cence mS ARN an Perea creas 
; a ig tee Lea i be x A eA Mass SE ane mene tweed | Ane Mello. tah emt Yel eter Lase BAA, mee. BS yt lpia’ " ~ . 
thee. : ' pt wander re “7 oe ‘RRO enh f; ra 5 Epon, re — ‘ = = Of etna. 5 Aye me Palins a Ran ten ne Nagin — S| "aes a Pye 4 ‘eo? see SAAN ental os ia telah aed “ etc a teacre bop See 
“heat fis ek ae _ ras Ny Ten. — = betes Ce - Me haps Or ahaa p s ve ‘i we NIRA we wits QaKks whe Shee Nur Mashed. ied) He" ete Ao Fan es een 
E “HMw ek ae ed nmr S hes sate, AT, ar ar SAet mathe. 048 Sone ol Aud perisbhze - iRabnwehe, eee = see Ai —— "pagan: peer ieer-tirh mAs Pitot eh ts Sanaa Fa, PO NE BLES es 
ote 642s a eT FO : Pile Baan © % hot ing ed nn Seas Fa ws per “Ww 1% 2m wane: a Syste SD. ae D Cay we edn ted. bate Bs. ches ed Re, ace@ add Amd He BresR. Leda hy wing 
bs dor atgm ete oe aie SS I ae el ee Spee SAS ea SS ieee ae BARS CSS ARR Ke Rae eecereanr er bee 
: lst, ff “oy bal) Mal : ~ Med agi ff = T: » a . ° PBR wae. a A. wl ww Qk as te ta, hes < + a 
Mints fet Bok sa 4 peo Pra) rion siete oni — es 0) ee en Acme 3 wa Song ‘ See CS eae ana nt ee Ctce 1 kc bayk heh 
oh we de 4,3, © ae ot litthne tenn. PP Ole ee » : hee wy : oe We retains A, & Waa. ie is eee Ww e% WAS a a © tts ee ha, Binet tes Ag a SAMY = 
fs fad bak tg g pe Mh edie nest = 3 OFS A SF on feng = o = 4 a ma & te A a rs whe tes 5) oo i pee Week rae tote Aw S hens oe WH ease A 
NO BF ab es NS BT, Kem 38g a aie re aa Wnad a eee he ara pt le dy i i traces ei eater er: pirat Si 4 Sr ee VERA RS i 
"A pa ar re pet eet = —— re voll re tee es eC ae ote Gave wa" a” ue io hie ANTS Ee ileum aon tS AR Ae a Pa Antes we ee 
= ~ 4b a 7 wd bed - . hd ~~. on * ee Wat tole ete len =, “anion fy . ~ ee 5 
| ge peta Na Can eS phos We’ hes Nm ae ‘ ens SD = ee cel ee Mammy. ARR en Ae 6 Serine baBntnde in CASE 5 
“vite = ai Pa ee OE Le 4 J ween ar ae wf Nes » —— ik! i We? Ante Vtg ee ed Sekai ett earlinnt Wt-tote Weaken! Aerie a area Se 
e ‘Pee, he Pye 145 Poa , te eaten a oa hy ——n w rere . Oy 2) twa i AQ Phew bh AS WU saa Y&R ween, Ls, ok seman ft Stents aaa wh idett ote" ot 
Pier ooh =F tt 4g Seth yes 5 iii Peng “Abs F) et Jo ue * - ‘ pe as + & = = = te Waa Rorte Re WARE the ober a, ee etek tore SAM RRC, W“prmalideN opty eaters aihnte 
ry eft, de ee Jc Pa a er rr, bang ee at cial Ch Y ments a A . Sieh, PMA = than yas A™ mE ee re wr. bth edie tre ber Ade '3 es WRtrtes, RANA ALL Rinngigh +Plady Pon oy +4 
FOS 0 Ean fF Auiicone a pe easel . he rer) Te er ee ae a _ = o - Pet asi On ees > eel neta AMG, NaS bead Vw wiehany a®dtea th ae. *® belectie od ~~ & 
a ty ce Pine be BEL gl. Ope ee af « :' * Was he ARMY VLA Ki, "re yOretn es Whee Oh whete Boh Wee ae Soe ee NR WALA ee he whee, «a we 
fotst 4 ks ig he ute Ae on de Les OF ‘ = w fw No we 4 ~ pe Sie ee & RR tne mie A WV NVA eRe, stu DAR VAY Ne nde ® ip My whe! 
Sts fa os t 2 2a rey tusta aly Ing “ua . Bk om eee wy AYN | ro ore \=s= he “ARYL oe LA = 3 ee Ue EON AE eh & wes, we NE TPN wenn 
heed « oat ond 8 raptors NT o = og hy uate My rie si Atanas ge" A ew, WME we tea a ae ht eet dip “) 958 Semen So tind. We piri ie lat pectic 4 A re 
Lasts oa eS Ms Sie peng g : : iin TCT) - re RN Ww te 4 wie" Anh we, ae ak a ee be wil iy tn ae ° 
5M ERO OH es Tei . oe ee 7 " — = mw «oe Shree ety rth we ete AUS en Sas SSeS NS IAEA who 
ea a ree PR ee alla a fam Aarne ' u - - nos = wh etry oy Weve easehn ey AUS Ave tak, Keane me "om 4 
me af rhs 4g? 4 A ~ — - - Ss es Su dony = i Ye ra ie ; "ae yt Sow ate 7 h "hein wh ow ode ae erthtrdete unt rte: cae ‘a 
Recent ASTI ee me a <A : - = P i " : F is Fa, — we Men te SA Bg rare, BAN tthe tara ee te 
a ae = ‘tee < a. “re oe ee eee wee wet AS et Faria aio tal ent etie 
i he Sone ha a = ‘mae ty \e - es , , ge ae & * 4 WN  Whehe Meh eaty chiar id inte eet BON ‘apres 
‘ . 4, = 4 VG. 4 S | ro a A ~ nas bow en te 8 — telalrame og, eo we ein AD Ay Yas bwh, = Wirdeerics! wy: 
pense a «et ta 7, tr etc a ee A ime ag tas -¢ er ; ie : z 2 8 % 7 Ara tte area eee tren 8 ee ee aa had? Bh 2D adel 2S = 
: pee “et y es ee ie K* hue ft eet 4 ae f ‘me, ~@ ee oe ! bn 2 : : = ‘ Netend an NORAD Whee We ON a WR Oy el WA well Benen oH, Svat. ohne} 
sr oy ted ME SRS Reba “a Ah i emia , Or ae re! S ww n - . js a re Mes Wa the uk SENS De eA WN hired cee 
tse BA. aig Ok ok stg A APS blate “A 4 4 ee ee “7 7 4 tNee ~ . h wh SDS. wee aA Mews Ay wee WA NE Rett te ake, 
ASS hl oS ta: al le Deep, a rh Sy Fe ad Pete, eo, = 2 -s ‘ ee Sk OS agtn. > Tie BORO RR + 
t, .neket Bank os hoa Becats gy MA er eee CO c+ ae ’ eee. ~ ‘ by . - — ~~ OX Men suet toteltaletn al SRA RA A be 
‘Aage “ae: ole OF S..,, Aas, ‘ot Sli,” a? Prey ~i . site eae ‘ ot a =i e - ‘ # * sy wh He be 3 ee yw A eee GA wack, a oh shat oz talon Matete M2 .) 
me i a, A Won Le ee ; Prag kA the Ag aes as ge ae f AM eens 8 ‘a Oe ae ‘la Ae alt - ‘ ‘ Vom f % - - eS “—_ \ a }, A naam f Veer  < shea Nn he Sw oes > 
< ‘ q r, i ‘ 7 ° * eS eh , . : ° in 
Ads a AK, big! oa # AEA. “Soh Pa Lad Ce Pe ae, shee ee F * : * tage @ ie ah, ia ae pd a Ps - ’ © “we ay te ete Dew wero ene a nt ° Mbt Pt 
"a os Fhe PTS oo 27-6 4 4 Fiabe AUR Ady e P Ka 5 V} ig 4 45 ‘ “ 4 a * <—% - rete ~~ AN ay te a’ gd my wy se . 
oh ae x op 5 c é on. az! : J P Me « 3 _ 
ws A Sages lag: Me, FAR dew nas to an She Fs tg aw gd * hie ' 4 a) Pd : : ae fe 5 es a? ATs Re he “ 
s Fe v< ered 7s 3" era “dean 199 Oe ane ace tetra ! : ree : a £ LC 2 a . cee ." Ww Ae uN Attn, me eh? ae %, * & 
ov - aed. ¢ Ms i 28 atte VM aed heg _ f . ‘ lie my es «AN > 
, all Pale he I os: ae ik « PF Aan t ‘ ~~ Ny = 5 x . % wah ew -S & AR 
abroad “a 4 ogg hei 7 OM SA op By Ce} a 4 es < * a ae : uA E, a 1 eA - ox 
Oke OF Sr Cena 25 OS We mat "Gletsrs © ae 5 ab +: 4 »¢ so. ote ‘ bs ~ Arum wA Whee wh aN he ‘=N Ne 
4 Paorynet a, “a - ak fs oe ts, a 2 bagel ov dln o B ry ae 4 # . rn ae ag a ° ~~ * . Men - deglas SySis e sags Mette Fe ¢ 
Jee - = * Sf 2 seg - A + Sf = t+ # Bases eg * fas a “ory ~~ e =" © tots has M oe 
Ow mh ea FE 0 Be Ltn Ad # og a to Ws a AM bepndeon heh atG 4. jet aaet 7 >. mT * ar « : 4 4 apc om i x oy i - . a Pn Co a are + & . ; ae 
a Pd ae ES or pegs ty Aes nae : rae : as aaa : ’ ‘ ‘oN & = » eters ‘~ mA ARS state x 
Amb hve GFrale _, wee RS OA PI | fore £4 ake ag 5 é ’ - 3 A = re \ “ we a es a ar - =sN Sects ee 
r ai OIA ge har ae A 4 ge ee ie rales af Wats Sip a Are aed wu o> : A A wy * * am ale Noe ty te <<. ae =, 
Cm Aga te Sad Ae ey, OE es fe Oy, one a ‘o> ig . » ~ - 8 ae = er oe : 
td “- eo 8 ben Pen Aa a Fie Wiese x 4 . "eos as “ al a ie yo = . <a rs ‘< % s ee bok as rahaae rs ee, 
. Weg: w ane watt og e one 6 hee gl ts Pace ae oo] * fs i a a igh yt caenik oes! ee ae talks > 
-_ Pm 0 Ae Ss - £ “fof op 4 ws ¢ ta ° 3 . i e . ~ ) or a aie 
0 fe TOF fe vies * cond - * ri! ue? peg i s et eo ¥ ~ > "oh fads " foe Wey £ owes ad re cs as ; f. me so 2 Papp ee Pent Ss mani Fak: 76° 
° . ‘ a ~ it : 
ST: “= s-. ate se rt A ae £ on ~ ees 7 Sn 4 “ a < + Kee we boa SS a ee ~. soe soe Ny {=e 8 
’ t oF 3 ie o Madey f Py ~“ . : ae ae ss 7 oe 4 « x y ay . &® s ‘wtos > ”~ Sys ie 
oe tate Pri ae a Oy Fe s zi ee aan ° me eg £ ; ree e ‘ = . - ie se S = su ee — oe : a 
@ 5 a . od ‘ - = 
2 er nae é Pie are oi ery =o AH: *” ‘ A - ‘ Ki . a oi e ’ . ® te ~% x ‘- ~ =a = caw oien We 8 
a “ « ee akg) oe tae - 3 : 2 hs OF ok . z » * ‘e . vo ow a we oh 
° % ey 7 r 4! 16 a ci . fn ~ A e se ma Bak ois eevee 
Es at wg, ce my Cited * ‘ eats a ’ as a aoa . . = s a Bc see 
an 2 FS o % ae a 6 Fi. =, 4 vei. 
Py “=e Pe = on Lee Sine : © ay ae be & . : ’ é Ae ns P , wt . tie , Ree a ice we eh wm 
oe aw mw og e% a — ant i ‘ t 48 « . . oe « » ao ta ote a ‘ 
Sos < on - ~ « « me ed oft eu - x ? Li - ee & s a . a % at Ko! . tice ans Bae 
¥ . e ¢ ’ . Lf Cd 
. “ a ° - ° Ww 
Pa a ” . « E t af - 2 “a = = 2% 
*. fe “ys %e oe ’ e ? . on 3 vr) i a Ls = . ™ * eee aa om e™ee oe 
Am et © ¢ e . . eae anc ta 
i _ A . se a ‘ be ° . es Reels 
o- Se e wa = _ . 
cd “ ~ : . i & . ee : wa * 
* «6 ce 4. s e ‘ . cf of at . ae 
> . 
: ° oo 4 a . =a A. im eS ae ee i 
s . s ed -" . 
Ronit aah x? ° i i : : 5 ae 
. . of ¢ ¢ 
- . a . a v . : i 4 bl : * : 7 
r we adn o- . ‘ : . : G fo epaeem . i 3. 
sit 2 : ws . . * . \ 
- p om - oe -* ‘ i . ° ~ bad 
rd eas = a rl i = 
td a im at e e . . 
rs « BS J - e if i ig . . 7 . 8 
. = . > s S 
a . a : <= us 
we a * 5 .. ee 
Pd . * : a f ba) * ‘é 
e . .. 
"= 
¥ . . 4 . . 
4 e $ ® 
cd é e 
. ax a 
e e 
« =] = te m ae 
ed 

















ao 


i 


tr 


I 


NAVAL POSTGRADUATE SGHOOL 


Monterey, California 


RELATING SERVICE DOCTRINE TO 
SPACE SYSTEM REQUIREMENTS 


by 


Thomas W. Light 


June 1987 


Thesis Advisor Allen E. Fuhs 
Co-Advisor Carl R. Jones 





Approved for public release; distribution is unlimited. 


1234291 





TECURITY CLASSIFICATION OF YHIS PAGE 
REPORT DOCUMENTATION PAGE 


la REPORT SECURITY CLASSIFICATION Tb RESTRICTIVE MARKINGS oe 
UNCLASSIFIED | 


2a SECURITY CLASSIFICATION AUTHORITY 3 OISTRIBUTION/ AVAILABILITY OF REPORT 
pproved for public release; distribution is 
7b DECLASSIFICATION / DOWNGRADING SCHEDULE nlimited. 


1 PERFORMING ORGANIZATION REPORT NUMBER(S) § MONITORING ORGANIZATION REPORT NUMBER(S) 


66 OFFICE SYMBOL 
Uf applicabdie) 


aval Postgraduate School Code 072 Naval Postgraduate School 
< ADDRESS (City. State. and ZIP Code) 7b AOORESS (City, State, and ZiP Code) 


1@ NANIE OF PERFORMING ORGANIZATION 73 NAME OF MONITORING ORGANIZATION 






onterey, California 93943-5000 Monterey, California 93943-5000 





a NAME OF FUNDING: SPONSORING 8b OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IOENTIFICATION NUMER 
ORGANIZAT:ON (lf epplicable) 





€ ADORESS (City. State. end ZIP Code) 10 SOURCE OF FUNDING NUMBERS 


PROGRAM TASK WORK UNIT 
ELEMENT NO NO ACCESS'ON NO 








1 TITLE Uncluoe Security Classification) 


ELATING SERVICE DOCTRINE TO SPACE SYSTEM REQUIREMENTS 


© PERSONAL AUTHOR(S) 


-ight, Thomas W. 


Ms 'V2E OF REPORT 135 TAME COVERED 14 DATE OF REPORT (Year Month Day} I'S PAGE COUN’ 
faster's Thesis SOR eee ; ne 0 = 


5 SUPPLEMENTARY NOTATION 


—-— —— 









: COSAT: CODES 18 SUBJECT TERMS (Continue on reverse if necessary end identify by dDiock number) 


m FEO Space Operations, AirLand Battle, Maritime Strategy, JCS, 
pC Doctrine, Strategy, Joint Requirements, Laser Weapons... 901 , 
Cand and Contr C2) Models. Proaram Management, CBR 


—< 


EP eeSTRACTThe objective of this thesis is to demonstrate a method of relating 
doctrine to requirements when considering space concepts. Service 
members must evaluate solicited and unsolicited proposals from 
contractors, consider the advantages of space, and then relate the 
advantages of space to the overall context of the proposed space system! 
working within current and future military organizations. To perform 
these tradeoffs requires a strong foundation in how the services plan to 
Operate in the next conflict; the AirLand Battle and Maritime Strategy 
provide this strong foundation and will be examined. The Army's Concept 
Based Requirements System (CBRS) relates doctrine to requirements; it 
Will be described as a recommended method for determining joint 
requirements. To illustrate how CBRS will operate when considering 
joint space requirements, the concept of a space-based laser designator 
1s explored. 

) OS R'ZUTION/ AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION 

Go) CNCLASSIFIED/UNLIMITED CD SAME as RPT CJoric users N f , asa 

@ NAME OF RESPONSIBLE INDIVIOUAL 22b TELEPHONE (Include Area Code) | 22c OFFICE SYMBOL 

iene tum [doe 640-2988 (Code 67Fu | 


> FORM 1473, 84MarR 83 APR edition may be used until exnausted SECURITY CLASSIFICATION OF THIS PAGE _ 
All other editions are obsolete 








] 


Approved for public release; distribution is unlimited. 


Relating Service Doctrine to 
Space System Requirements 


by 


Thomas W. Light 
Captain, United States Army 
B.S., Georgia Institute of Technology, 1977 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN SYSTEMS TECHNOLOGY 
(SPACE SYSTEMS OPERATIONS) 


from the 


NAVAL POSTGRADUATE SCHOO 
June 1987 


ABSTRACT 


The objective of this thesis is to demonstrate a method of relating doctrine to 
requirements when considering space concepts. Service members must evaluate 
solicited and unsolicited proposals from contractors, consider the advantages of space, 
and then relate the advantages of space to the overall context of the proposed space 
system working within current and future military organizations. To perform these 
tradeoffs requires a strong foundation in how the services plan to operate in the next 
conflict; the AirLand Battle and Maritime Strategy provide this strong foundation and 
will be examined. The Army’s Concept Based Requirements System (CBRS) relates 
doctrine to requirements; it will be described as a recommended method for 
determining joint requirements. To illustrate how CBRS will operate when considering 


joint space requirements, the concept of a space-based laser designator is explored. 
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I. INTRODUCTION 


A GENERAL 

The Advisory Group for Aerospace Research and Development (AGARD), an 
organization of the North Atlantic Treaty Organization (NATO), held a symposium at 
the National Aeronautics and Space Admuinistration’s (NASA) Langley Research 
Center in 1983 ; the title of the conference was Space System Applications to Tactical 
Operations. In his kevnote presentation General Craig, the Air Force’s Deputy Chief 
of Staff for Requirements, observed the following: 


From a tactical standpoint the most challenging aspect of seeing a new frontier 
develop is to ensure space information and services remains compatible with 
existing frontiers. That is what we have had to learn to do successively as we 
moved from land - to the sea - and into the air in the past. Similarly, it is critical 
that we as nations of the alliance stand shoulder-to-shoulder -- so that our forces 
can INTEROPERATE effectively in the future just as we have worked hard to 
have them do that today. ... A new frontier does not mean there is more money 
available, it just means there is more competition for programs in the budget. 
The measure of merit must remain one of determining the contribution expected 
of new systems. [Ref. 1: p.4-3] 


It is the purpose of this thesis to follow General Craig’s guidance. By analyzing 
jOint service doctrine, new ways of performing common missions will be examined. 
The common missions that will be examined in detail are those of long range 
engagements--a generic term used to describe the Army’s deep battle, the Air Force’s 
interdiction, and the Navy’s over the horizon missions. From that basis, space support 
to those areas will be reviewed. To illustrate a method for analyzing new space 
applications, the idea of a space-based laser to designate targets will be explored. 

Concept exploration requires people to look at traditional methods of performing 
missions and then project how a new idea might fit in. There must be a way of 
separating “good” ideas from “bad” ideas. “Good” may be low cost, high performance, 
Or a combination of these which tries to establish the value of the idea. Multi- 
Attribute Utility Theory (MAUT) and other weighting schemes of these goals seek to 
assist decision makers in this process. The weighting really depends on the orientation 
of the decision maker who has the authority to pass judgement on the concept, 


assuming there ts only one decision maker. 


It is the purpose of this thesis to illustrate a method for relating doctrine to 
requirements. The method is illustrated by an example; the example is a space-based 
laser designator. No attempt is made to trade the idea of a space-based laser 
designator with others which would accomplish the same mission. An unbiased 
analysis allows determination by the decision maker of the contribution expected of 


new systems as they relate to traditional methods of performing that mission. 


B. THE CURRENT CLIMATE FOR TACTICAL SPACE SYSTEMS--A 
WINDOW OF OPPORTUNITY 


One of the forgotten dimensions in the military procurement process is historical 
and political timing. An idea whose time has not come will not be funded. Windows 
of opportunity sometimes open which will allow superior concepts the chance of 
fruition; they also allow substandard concepts to be thrust forward without adequate 
examination. It is essential that concepts be well-defined and articulated before 
windows of opportunity open. 

The services currently use space assets to enhance their ability to perform their 
individual missions. Space is a very expensive place to operate [Ref. 2: p.7], and the 
military must be attuned to the historical and political windows of opportunity that 
may open the way for other superior concepts to surface. Space support of joint 
tactical operations is one area where the author believes the window may be opening 
more widely. The following facts help to illustrate this statement. 

Military space systems currently deployed appear to be designed to support 
Strategic operations. The bulk of these missions are assigned to the Navy and Air 
Force since they support the nation’s nuclear TRIAD (Bombers, Submarines, 
Intercontinental Ballistic Missiles). A committee of the Army Science Board examined 
the Army’s utilization of space in 1984 and concluded that the Army was only a minor 
user of available space systems with limited influence in the design and operation of the | 
systems (Ref. 3]. This was concluded even though the Army currently participates in 
the Tactical Exploitation of National Capabilities (TENCAP) program and has done so 
actively for the past decade. As a result, an Army Space Initiatives Study (ASIS) was 
undertaken, and an Army Space Policy was established by the Army’s Secretary and 
Chief of Staff in June 1985. The policy states: 


Consistent with National and Department of Defense policies and in cooperation 


with other Services and agencies, the Department of the Army will exploit space 
activities that contribute to the successful execution of Army missions. The 
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Army supports assured access to space and will use space capabilities to enhance 
the accomplishment of strategic, operational, and tactical missions. 


... Army plans and evolving space architecture must capitalize on national and 
joint programs, preserving options to support initiatives that fulfill Army 
requirements. [Ref. 4] 


The Army’s emphasis in the space policy on joint operations and the inclusion of 
the tactical dimension to the employment of space systems found its way into the new 
Department of Defense Space Policy. After the space shuttle Challenger accident and 
the White House decision to restrict shuttle launches [Ref. 5], the old 1982 space policy 
was in need of revision. A working group including the Air Force, Navy, Army, Joint 
Chiefs of Staff, and Strategic Defense Initiative (SDI) organization completed a draft 
of the revision in December of 1986. Army and Marine Corps interest in satellite 
imagery of the local and regional tactical situation influenced the call for an expansion 
of capabilitv in the areas of space-based intelligence and surveillance. A key theme 
throughout the draft policy was how U.S. military space systems were becoming a 
more integrated part of U.S. military operations. The Army and Marine Corps insisted 
that their needs for tactical support were integrated into the new policy. [Ref. 6] 

While the Defense Department was examining its future role in space, the Senate 
was examining its own role and that of the Defense Department organization to meet 
national defense objectives. Under the leadership of Senators Barry Goldwater and 
Sam Nunn, the Senate Armed Services Committee published a report entitled Defense ~ 
Organization: The Need for Change on 16 October 1985. The principal organizational 
goal of DoD is defined in the report as: 


... the integration of the distinct military capabilities of the four Services to 
prepare for and conduct effective unified operations in fulfilling major U-S. 
military missions. In this study, this goal is termed “mission integration”. 

. . . Effective mission integration is critical to U.S. national security because 
none of the major missions of DoD-can be executed alone by forces of any single 
Sermee, (Ref: 7: p.2) 


The study further sites deficiencies caused by limited mission integration at DoD’s 
policymaking level. Some of the deficiencies, quoted from the report, include: 
¢ Incolloquial terms, materiel inputs, not mission outputs, are emphasized. 


e A sharp focus on missions, where DoD must compete with potential 
adversaries, is lost in the functional diffusion. 
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e Functions (e.g., airlift, sealift, close air support) which are not central to a 
Service's own definition of its missions tend to be neglected. 


e Tradeoffs between programs of different Services that can both contribute to a 
particular mission are seldom made. 


e Opportunities for non-traditional contributions to mussions (e.g., Air Force 
contributions to sea control) are neither easily identified nor pursued. 

[XS Ws joe) 
The Department of Defense Reorganization Act of 1986 (known as the Nichols- 
Goldwater Act) was approved by the committee on 6 March 1986. Two major features 


of the act provides for: 


e The Chairman of the Joint Chiefs of Staff to assess joint military requirements 
for acquisition programs and develop joint doctrine. (Ref. 8: p.3] 


e The Congress to reduce the burden of congressional micro-management on the 
Defense Department and reinforce the DOD organizational changes in the bill 
by shifting the focus of Congressional oversight away from resource inputs to 
mission outputs and from Service-unique programs to joint missions and 
programs. [Ref. 8: p.8] 


The elections in 1986 shifted control of the Senate to the Democrats and 
propelled Senator Nunn to the chairmanship of the Armed Services committee. In 
implementing the new focus directed bv the reorganization act, he announced proposed 
changes in the subcommittee structure. His restructuring plan involved elimination of 
the military construction panel and creation of a new panel to oversee Tactical Warfare 
issues. The Sea Power and Force Projection subcommittee will be renamed the 
Projection Forces and Regional Defense subcommittee under the plan. Chaired by 
Senator Edward Kennedy, the panel will concentrate on areas where the United States 
does not have substantial forces deployed and must depend on sea control and 
maritime force projection when military might is needed. The panel also will have 
responsibility for reviewing requirements of low-intensity conflicts where special 
operating forces are needed. The changes would shift the emphasis of four of the 
committee’s six panels from a functional orientation involving budget review to a 
mission orientation with a broader look at what the military needs to meet threats and 
commitments. [Ref. 9: p.6] 

The medium of space provides the Armed Forces with several advantages that 
transcend service boundaries. It appears to the author that the historical and political 
events of 1985 and 1986 may have opened the window for consideration of space 
systems which are designed to support joint tactical operations. The recent decisions 
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to form a J7 for doctrine and a J8 for acquisition within the Joint Chiefs of Staff (JCS) 
recognizes the need for emphasis in these two areas [Ref. 10]. It may also indicate that 
much work needs to be done to define exactly what is the joint doctrine for performing 
missions and how that relates to the requirements for systems which will support that 
doctrine. Because of the expensive nature of space systems, the services can no longer 
expect to rely solely on internal service support for meeting their own space needs. 
The key to winning approval of Congressional funding for space systems in the future 
will be the articulation of joint military requirements and showing the relationship of 
these requirements to the accomplishment of unified missions during. the Ptanning, 


Programming, Budgeting, and Execution (PPBE) cycle. 


C. OBJECTIVE 

The objective of this thesis is to demonstrate a method of relating doctrine to 
requirements when considering space concepts. Service members charged with the 
responsibility to provide doctrine, training, organizations, and materiel for defending 
the country must act as “honest brokers”; they must evaluate solicited and unsolicited 
proposals from contractors, consider the advantages of space, and then relate the 
advantages of space to the overall context of the proposed space system working 
within current and future military organizations. To perform these tradeoffs requires a 
strong foundation in how the services plan to operate in the next conflict. Doctrine 
provides this strong foundation and will be examined to provide a frame of reference. 
There currently exists a method within the Army to relate doctrine to requirements--it 
is called the Concepts Based Requirements System (CBRS). It will be described as a 
recommended method for determining joint requirements. To illustrate how CBRS will 
Operate when considering joint space requirements, a space-based laser to designate 


ground targets will be examined. 


D. SCOPE AND LIMITATIONS 

The “umbrella” statements of the services’ doctrine are, by design, very broad. 
The basic features of these concepts will be covered. However, the scope of this thesis 
will narrow to the portions of these concepts dealing with deep operations and the 
Joint Attack of the Second Echelon (Army and Air Force) and Over-the-Horizon 
operations (Navy and Marine Corps). 

In an effort to promote general understanding and discussion of the ideas of 
tactical space support, the thesis is unclassified. As a result, some areas may appear 


imprecise; this is a result of this self-imposed limitation. - 
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The audience for the thesis are not those already familiar with space systems and 
their missions. It is intended to generally acquaint civilians and military people in 
Service doctrine and space applications. Every effort has been made to keep the 


discussion brief enough to encourage reading instead of stacking this document. 


FE. ORGANIZATION OF STUDY | 

The Method for Determining Requirements chapter will discuss the reason doctrine 
should be studied in the first place and will examine the Concepts Based Requirements 
System*(CBRS). CBRS relies on having a doctrinal base to provide the context for 
considering solutions to deficiencies. AirLand Battle and the Maritime Strategy--The 
Foundation for Joint Operations provides the context in the following chapter. The 
focus will then narrow in this chapter to long range engagements as they apply to the 
Army and Air Force’s deep operations and the Navy and Marine Corps’ over-the- 
horizon operations. Comparisons will be made of the basic tenets, methods, and 
resources of the services’ doctrine on performing these operations to highlight joint 
ideas. From this context, An Example of the CBRS Process will be presented in the 
next chapter. The sections of this chapter will parallel four elements of the CBRS 
process and will demonstrate the use of the method on a space-related problem. The 
example chosen is a space-based laser to designate ground targets for attack. The 
Conclusions and Recommendations chapter will highlight the key points presented 
throughout the thesis. 


= ——_— 


14 


Il. METHOD FOR DETERMINING REQUIREMENTS 


A. WHY STUDY DOCTRINE? 

The doctrine of the services might be called a form of “codified wisdom”.! The 
principles of war and other varieties of guidance for employing military forces are not 
proven scientifically. The scientific method provides for identifying a problem, 
formulating hypotheses to correct the problem, and designing experiments to test the 
possible solutions. It is certainly not desirable to start a conflict to establish whether a 
principle of warfare is valid or invalid. The establishment of a bedrock foundation on 
which to base employment and acquisition decisions 1s, therefore, difficult to prove. 

The services do study historical precedents, form models to think about 
Operations, and attempt to formulate principles which transcend environmental 
considerations. The attempts to do these functions can be labeled in a number of 
Ways: strategy, doctrine, tactics, etc. These labels are important and their meanings 
will be explored later. The common element, however, is the attempt to articulate a 
foundation upon which to build forces capable of defending the country. The definition 
of a foundation is an important endeavor so long as wars continue to be fought. It’s 
the starting place for placing in context how the war will be fought to achieve political 
objectives, how missions will be accomplished, and the interaction of forces which will 
fight it- It provides the basis to answer the challenge issued by Senator Barry 
Goldwater, then-Chairman of the Senate Armed Services Committee, in a speech to the 
Senate on 4 October 1985: 


... The mght problem is the integration of our forces to accomplish missions 
and the right question is how to do it [Ref. 11: p.25]. 


This chapter explores the link between doctrine and the integration of new 
systems. The Army’s Concept Based Requirements System (CBRS) will be explained 
in detail. The importance of understanding different service terminology will be 
emphasized. Two recently examined methods for analyzing service requirements and 
Command and Control (C2) systems will be compared with the CBRS. 


'This term borrowed from Professor Carl Jones, Professor at the Naval 
Postgraduate School. 
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B. THE CONCEPTS BASED REQUIREMENTS SYSTEM (CBRS) 
1. History 

The idea of a mission approach to resource allocation goes back at least to the 
Congressional Budget Act of 1974. The act stipulates that the President’s budget be 
displayed in terms of agency missions. Later, the Office of Management and Budget 
(OMB) promulgated Circular Number A-109 (5 April 1976) requiring that any 
proposed new major system acquisition be preceded by an analysis of the mission and 
the formulation of a mission needs statement. In turn, the Office of the Secretary of 
Defense (OSD) published a series of directives, 5000.1 and 5000.2 being among the 
most important, to meet this requirement; the research and development community, 
under the leadership of the Under Secretary of Defense for Research and Engineering 
(USRDE), also formulated a mission structure (a listing of missions) to meet this 
requirement. The Army’s Training and Doctrine Command (TRADOC) was then 
tasked by the Department of the Army headquarters to conduct Mission Area 
Analyses (MAAs) for the Army in response to the same OMB requirement. It is from 
this historical background that the process known as CBRS_ has _ evolved. 
(Ref. 12: pp.1-2] 

The MAA process is a detailed application of the Concept Based 
‘Requirements System (CBRS) process. The MAA focuses on Army battlefield 
missions in determining deficiencies and corrective actions for the purpose of 
influencing resource allocation. The fundamental logic of MAA investigates the 
required battlefield tasks, their frequency of occurrence, the conditions under which 
they must be performed, and the standards which constitute acceptable task 
accomplishment. The different MAA battlefield mission areas are indicated in Figure 
2.1 {Ref. 12: p. C-2] and are derived from a “capstone” concept of how’the Army 
intends to fight. The responsible organization for performing each of the MAAs is 
called a proponent. [Ref. 12: pp.C2-Cé6] 

A study was performed by two students at the Industrial College of the Armed 
Forces to examine the Army’s method of determining its requirements. The study was 
requested by the Program Analysis and Evaluation office of the Office of the Secretary 
of Defense. [Ref. 13: pp.1-2] The study concluded: 


¢ The CBRS process results in detailed documentation which can be widely 
disseminated to keep field users informed of the progress being made toward 
establishing specific requirements. 
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Figure 2.1 Battlefield Mission Areas. 
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e The process can be used to substantiate specific requirements if they are called 
into question during the extensive review process leading to DSARC (Defense 
Systems Acquisition Review Council) I/II.* 


e The other armed forces should evaluate the Army requirements determination 
process to determine whether it would improve their processes and whether the 
improvement would justify the commitment of additional resources. 
[Ref. 13: pp.49-50] 


These results might not seem as significant if the study had been performed by Army 
officers. The students who performed the analysis, however, were a Navy Captain and 
Marine-Corps Lieutenant Colonel with extensive experience in materiel acquisition for 
their respective services [Ref. 13: p.2]. The following section is a description of the 
process recommended by this study. 
2. Description 
The process known as CBRS is shown in Figure 2.2 (Ref. 12: p.C-30]. CBRS 


is defined as: 


The process for determining the Army’s warfighting requirements through the 
development and analysis of operational concepts [Ref. 14: p.Glossary-4]. 


The Army builds the system around four major areas: 
e Muissions 
e Historical Perspectives 
e Threat 
e Technology Forecasts 
The concept exploration phase of this system is a form of “informed 
speculation”. By analyzing the future threat the Army may face on the battlefield, a 
projection is made on the type of missions that the Army may be called upon to 
perform in this environment. Total battlefield missions, tasks, and subtasks are broken 
down on a functional basis to identify where each mission area analysis should “plug - 
i or have an active role. This framework for integrating the different MAAs is 
referred to as the “Battlefield Mission Taxonomy” and is shown in Figure 2.3 
(Rets 123 pees5) 
The historical perspective seeks to establish part of a foundation to look at 
how missions were executed in the past, operational difficulties experienced, and ways 


to implement better solutions in the future. History provides the experimental evidence 


2As a result of recommendations made by the Packard Commission, the DSARC 
was eliminated and replaced by the Joint Requirements Management Board (JRMB). 
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Figure 2.3 Battlefield Mission Taxonomy. 
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to substantiate or reject principles to guide future military operations. Research done 
by Hazlewood as cited by Joseph Wohl in an article on Force Management Decision 


Requirements for Air Force Tactical Command and Control indicates: 


Crisis management may be improved simply by providing more systematic 
information on past crises that had many of the same characteristics 
[Ref. 15: p.629]. 


The threat assessment is a critical element of each MAA. The identification of 
deficiencies within mission areas is based on projections of threat force doctrine, 
tactics, organizations and equipment. The threat used for evaluation must be 
standardized to obtain consistency between and within different MAAs and must be 
projected with the highest possible degree of accuracy. Threat forecasts should project 
out to a minimum of five or more years past the last Program Objective Memorandum 
(POM) outyear, since the proponent is faced with an eight to ten year materiel 
acquisition cycle for a “new start” program. To facilitate this, the Army intelligence 
community has developed and keeps current the following threat documents: 


e Soviet Battlefield Development Plan (SBDP), prepared and updated annually by 
the intelligence community under the direction of the Army Chief of Staff, 
Intelligence (ACSI). 


e Army Regional Threats (ART), which are expansions of selected portions of the 
SBDP. They will be prepared for Europe, Southwest Asia, and Korea by the 
Intelligence Threat Analysis Center (ITAC) of the Intelligence and Security 
Command (INSCOM). 


e ~ Threat Assessment for Mission Areas (TAMA) data base, prepared and 
maintained by TRADOC, provides threat data used for all computer analysis 
and wargaming done in TRADOC. [Ref. 12: p.C-8] 


Technology forecasts provide a means for a dynamic force to do more than 
react to past and current threats. The advance in military capability must keep pace 
with the advances in science if forces are not to become obsolete. All military forces 
today have a technological base; therefore, even where a specific deficiency is not 
identified in a mission area, the technological opportunities to strengthen a mission area 
are explored which could provide significant leverage to U.S. forces or to potential 
adversaries. [Ref. 12: pp.C20-C21] Using the best technology available gives the Army 
the capability to compensate for a marked numerical advantage the enemy may possess 
and provides adequate direction to the technological community to stimulate their 
research in the direction of future concepts. [Ref. 13: pp.8-10] 
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Concepts evolve from considerations of missions, threats, history, and 
technology using this process. Utilizing the Commanding General of TRADOC’s (CG) 
concept guidance, a “capstone” or umbrella concept emerges to guide current and future 
developments. AirLand Battle and Army 21 (formerly called AirLand Battle 2000) are 
outputs of the Concept Based Requirements System. AirLand Battle furnishes the 
authoritative foundation for subordinate doctrine, force design, materiel acquisition, 
professional education, and individual and unit training in the present; Army 21 
evolved from AirLand Battle and does the same for future systems [Refs. 16,17: pp. i,9]. 


“Tt is important at this juncture to explain what operational concepts are: 


Operational concepts provide emerging Army, joint, or multiservice doctrine that 
describes battlefield capabilities for combat, combat support, or combat service 
support operations for the mid term or far term. (Mid term is two to seven 
vears; far term is seven years and beyond.) Operational concepts are published in 
TRADOC 525-series pamphlets. 


As implementation of operational concepts becomes feasible with fielded or 
budgeted resources, these concepts must be refined into tactics, techniques, and 
procedures. Therefore, publication of a new TRADOC 525-series pamphlet 
constitutes a directive to include the concept, when applicable, in field circulars, 
field manuals, training circulars, programs of instruction, and Army Training and 
Evaluation Program mission training plans. [Ref. 14: pp.2-1 thru 2-2] 


The purpose for quoting exactly from the publication is to make a point early 
in the thesis: terminology is important if one is to formulate and understand joint 
doctrine. All operational concepts do not become doctrine. Refering to Figure 2.2, 
functional concepts are examined through the use of studies and wargames until they 
are finally published as a TRADOC 525-series pamphlet. Then and only then are these 
concepts incorporated into field manuals which contain doctrine, such as Field Manual 
(FM) 100-5 which contains the AirLand Battle doctrine [Ref. 16: p.9]. Requirements, 
based on concepts which continually change, would continually change also--similar to 
trying to paint a moving train. 

To ulustrate some more terminology, the operational concept/painting analogy 
is carried further. A general rule of repainting your house approximately every three 
years would parallel a doctrinal principle. Deciding how to get this done would 
represent tactics. Techniques represent the methods of accomplishing the painting, such 
as using a brush, roller, or spray-paint rig. The procedures represent things such as 


preparation of the house itself for painting and preparation of the paint. [Ref. 18: p.2] 
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The standardization of terminology is accomplished to some degree by Joint 
Chiefs of Staff (JCS) Publication 1, Dictionary of Military and Associated Terms. 


Doctrine is defined in JCS Publication 1 as: 


Fundamental principles by which military forces or elements thereof guide their 
actions in support of national objectives. It is authoritative but requires 
judgement in application. [Ref. 19: p. 118] 


Tactics, derived from the Greek word “taktikos” which means to arrange, is defined in 
JCS Publication | as: 


a 


1. The employment of units in combat. 


2. The ordered arrangement and maneuver of units in relation to each other 
and/or to the enemy in order to utilize their full potentialities [Ref. 19: p.359]. 


Sometimes the services define their own terminology. Techniques is defined in 
Army Regulation (AR) 310-25 as: 


Method of performance of any act, especially the detailed methods used by 
troops or commanders in performing assigned tasks. Technique refers to the 
basic methods of using equipment and personnel. The phrase ‘tactics and 
technique’ is often used to refer to the the general and detailed methods used by 
commanders and forces in carrying out their assignments. [Ref. 18: p. 8] 


Procedures is defined by TRADOC as: 


A particular course or mode of action that describes how to perform a certain 
task [ Ref. 18: p. 9]. 


Common usage within the services of the terms may not necessarily coincide, 
even when the term is defined by JCS Publication 1. An unknown author inscribed 


these words by hand on the flyleaf of an old composition text: 


Words do make a difference, whether for good or ill. If our savants took more 
care choosing their words during the voicing of policy, they could spend more 
time in cheerful contemplation of the good result they had produced, and less 
time trying to repair the damage. [Ref. 20: p.25] 


Throughout the next chapter on doctrine, key differences in terminology will be 
highlighted. The differences must be surfaced, resolved, or an agreement to disagree 
reached if the services are to provide more than lipservice to the word “joint”. With 
the differences between operational concepts and doctrine established, we return to the 
discussion of Figure 2.2 and the CBRS. | 
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As mentioned earlier, published operational concepts and Army doctrine are 
studied and analyzed during Mission Area Analyses (MAAs). Based on the established 
measures of effectiveness and the results of model runs, the proponent for the study 
determines the difference between the battlefield requirements and programed 
capabilities. These differences will be reported as deficiencies in the ability to execute a 
given task or an inability to perform the task to required standards. This examination 
of deficiencies continues until the root cause of each deficiency has been identified. 
(Ref. 12: p.C-6] 

“Once deficiencies have been identified, each MAA proponent investigates 
various means of overcoming them. Deficiencies and solutions are categorized into 
four areas: 

e Doctrine 

e Training 

e Organization 

¢ Materiel 
The procedure for selecting corrective actions start with those actions which are least 
expensive and most quickly implemented. Corrective actions which are more 
demanding in time and resources are examined only when the less costly options do 
not eliminate the deficiency. 

Doctrinal solutions can usually be implemented quickly and wil not strain 
resources. It is essential that several new approaches be considered, that they be 
innovative, and that they do not end up requiring a new organization and new materiel 
for their implementation. Training solutions are not as likely to generate new 
deficiencies in doctrine, organization, or materiel as can often be the case in reverse. 
Training solutions do require the services to decide who will be trained and how they 
wul be trained. Depending on how much money is available, this can run the scale 
from correspondence courses to institutional training at service schools. Introduction 
of organizational changes can sometimes be done quickly, but they frequently have 
resource and morale implications which must be carefully considered. Institutional 
forces may oppose the change, forcing any changes to to be implemented in a gradual, 
evolutionary manner. The most expensive choice, new materiel, is a last resort. 

Before initiating a new development program to satisfy an Army need or 


deficiency, four alternatives must be considered: 
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e Changing tactics, training, doctrine or organizations to satisfy a need.? 


e Improving an existing Army item to take advantage of existing training and 
logistics investments. 


e Se existing domestic or foreign commercial or military equipment off the 
shelf.* 


e Modifying existing commercial, other service or foreign eamement to meet a 
system requirement. [Refs. 13,22: pp.10,1.1] 


A sound approach to the analysis of tasks will pay dividends in preparing later 
documents that support the materiel acquisition cycle. If deficiencies are found in 
these tasks and subtasks that will require development of new “equipment or 
improvement to existing equipment, the proponent will have to prepare a system 
employment and organization plan (SEOP) and a mission profile/operational mode 
summary (MP/OMS) for that equipment (Ref. 12: p. C-11]. 

The system and organization plan (SEOP) 1s a narrative description of the role 
and method of employment of an organization or system within the force based on 
approved operational concepts for combat operations. It should describe what an 
organization or system is expected to accomplish, how it is expected to perform, and 
how it interacts with other organizations and systems. The mission profile/operational 
mode summary (MP/OMS) is a projection of tasks and conditions in terms of 
frequency and urgency visualized for a system or force emploved in military operations. 
All studies which address organizations or systems will include a SEOP and MP/OMS. 
(Ref. 23: p. D-1] 

~~These documents assist 1n preparing the Operational and Organizational Pian 
(O&O Plan). It is prepared prior to a Justification for Major System New Start 
(JMSNS) or any other requirements document; it provides a front-end agreement to 
initiate the materiel acquisition process and is a mandatory element of that process. 

Materiel and non-materiel requirements are then incorporated into two other 
outputs of the CBRS process, Mission Area Development Plans (MADPs) and the 
Battlefield Development Plan (BDP). MADPs translate corrective actions into specific 
projects with mulestone schedules for development. These are prepared by the 
proponent for each battlefield mission area listed in Figure 2.1. The end product of the 
whole process for the Army is the BDP. It is the integrating mechanism for the 


>These solutions should have already been considered if the CBRS process has 
been followed. 


*Renewed emphasis has been placed on this option by the Chairman of the 
Senate Armed Service committee, Senator Nunn. [Ref: 21] 
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deficiencies identified in the four areas of doctrine, training, organization and materiel; 
the prioritization of projects within MADPs must correspond to the prioritization of 
deficiencies within the BDP. The BDP is reviewed by the highest levels in the Army to 
insure that priorities for solving these deficiencies are correctly placed. These priorities 
provide the focus for developmental efforts and help drive the research and 
development process. [Ref. 14: p.2-1] 


C. OTHER METHODS OF ANALYSIS 

A_recent paper done by the Chairman of the Joint Command, Control, and 
Communications (C3) curriculum at the Naval Postgraduate School (NPGS) and a 
visiting professor from the Naval Research Laboratory (NRL) provides a good review 
of the services’ methods of determining requirements. The paper, titled Requirements 
in Department of Defense Acquisition, proposes a notional acquisition process 
(Figure°2.4). This is compared with the CBRS in Figure 2.5. [Ref. 24: pp.35-37] The 
inputs (current forces, plans, technology, and threat), outputs (revised technology and 
force plans, contract system specifications), and controls (guidance, operational 
concepts) basically agree with the corresponding components of the CBRS. 

Similarities also exist in these methods and a methodology developed for 
evaluating C2 systems and architectures called the Modular Command and Control 
Evaluation Structure (MCES). Its framework is shown in Figure 2.6 [Refs. 26,27: p. 5, 
p. 7]. A comparison between it and the CBRS 1s graphically presented in Figure 2.7. 
By formulating, bounding, and defining a problem under consideration, the MCES 
performs similar steps to the CBRS’s analysis of mission, threat, historical perspective, 
and technology forecasts during concept exploration. Integration of these elements 
and the specification of measures and data generation in MCES correspond to the 
CBRS’s integration of functions through a CAPSTONE concept along with the studies 
and wargames used to validate the concept. These measures are aggregated and 
forwarded to a decision maker in the MCES process; MAAs capture the deficiencies 
and solutions, are forwarded for review by high level decision makers, and are 
implemented via MADPs and the BDP. The favorable accordance between the two 
schemes appear to make possible the conclusion that the C2 process and CBRS are 
compatible. 


>The presentation of the process conforms to the elements of the Structured 
Analysis Design Technique (SADT) , a trademark.of SofTech, Inc. and developed 
by Douglas T. Ross [Ref. 25]. 
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Procedures for examining the link between requirements and operational 
concepts do exist; several weaknesses in exercising the existing processes for 
identification of mission deficiencies include: 

e Mismatch of grand strategy to resources available. 

e Service rather than geographical definition of missions. 

e Lack of joint doctrine for employment. 

e Disagreement on future threat levels. [Ref. 24: pp.19-20} 

Perhaps with the formation of the J7 for Doctrine and J8 for Acquisition, some 
of thesé problems can be resolved. The method of correlating doctrine and acquisition 
will have to start somewhere. If the J7 and J8 are the organizations which must 
perform the correlation, then the CBRS should be considered as the means of 
performing the comparison. The existing CBRS has been in use for over a decade, has 
been recommended for use by other services, and bears enough of a relationship to 
recent methods of analysis to perhaps be the starting place upon which to build a new 


system. 


D. SUMMARY 

This chapter explored the link between doctrine and systems integration of new 
systems. The Army’s Concept Based Requirements System (CBRS) was explained in 
detail. The importance of understanding the different terminology used by the services 
was emphasized. A notional acquisition process and the MCES were compared with 
the CBRS. Since the CBRS has been in use for over a decade, has been recommended 
for use by other services, and has enough of a relationship to these recently examined 
methods of analysis, the CBRS was recommended as a starting place for the J7 and J8 
relationship. 

The next chapter will look at service doctrine. The AirLand Battle and Maritime 
Strategy will be explained generically. How the Air Force and Army intend to conduct 
the Joint Attack of the Second Echelon (J-SAK) and how the Navy and Marine Corps 
intend to conduct Over-the-Horizon (OTH) missions will be explained in detail. 
Common characteristics of these type missions will lead to joint requirements in the 
mission area of Long Range Engagements. This will set the stage for exercising the 


CBRS by considering 4 space-based laser to designate ground targets for attack. 
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II. AIRLAND BATTLE AND THE MARITIME STRATEGY: 
THE FOUNDATION FOR JOINT OPERATIONS 


A. GENERAL 

Chapter I asserted that a window of opportunity has opened for space support of 
joint tactical operations. Chapter II examined a method of analyzing military 
requirements in the context of how the war is envisioned to be fought. This~chapter 
will establish the general and specific context in which space system support will be 
examined in Chapter IV. 

The AirLand Battle is the authoritative foundation on which the Army has based 
its force design, materiel acquisition, and training products. Until recently, the Air 
Force had not completely subscribed to all the principles of the concept [Refs. 28,29]. 
The following portion of an interview published in Airman Magazine with the Air 
Force Chief of Staff, General Larry D. Webb, indicates this may not be the case now. 


Question--Some critics say that joint planning and operations are failures. True 
of False? 


Answer--The facts say false. The record is replete with successes--in areas such 
as doctrine, training, and operations--that we take for granted. Examples: The 
Air Force fully supports the Army’s Airland Battle Doctrine. In fact, the Air 
Force helped write the 1986 version of that doctrine.... {Ref. 30] 


_— — 


This. 1986 version of Field Manual (FM) 100-5 Operations contains the AirLand Battle 
doctrine and provides the general context for the Army and Air Force interplay in 
performing missions. . 

The Navy publishes The Maritime Strategy which draws together the commonly 


© concepts of how.the Navy envisions its future 


known but sometimes unwritten 
operations. Because the best developed and most detailed statements of The Maritime 
Strategy had been available only in classified versions, public debate between its 
supporters and detractors had often suffered from misinterpretations or exaggerations. 
In January 1986, a series of unclassified articles by the Secretary of the Navy, Chief of 
Naval Operations (CNO), and the Commandant of the Marine Corps appeared in a 


supplement to the U.S. Naval Institute’s Proceedings. This supplement provided the 


°Admiral Trost, current Chief of Naval Operations, described the Maritime 
Strategy over the years as “very much like the British Constitution--unwritten but 
thoroughly understood by those who must practice it.” [Ref. 31: p. 15] 
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most definitive and authoritative statements of the Maritime Strategy that are available 
in unclassified form. These articles with updated views from the current CNO provide 
the general context for Navy and Marine Corps interplay in performing missions. 
[Ref. 32] 

Within these general contexts, common missions obviously exist. AirLand Battle 
includes deep operations and the Joint Army and Air Force Attack of the Second 
Echelon (J-SAK) at variable ranges’ beyond the Forward Line of Troops (FLOT). 
The Maritime Strategy includes attacking land based targets at Over-the-Horizon 
(OTH) sanges® with STRIKE assets (fighter aircraft, TOMAHAWK cruise missiles). 
The methods and resources for conducting long range missions are explored in greater 
detail to highlight the common characteristics. A comparison will be made of the basic 
principles, methods, and resources used by the services, thus setting the stage for the 
examination of current and future space systems which may help fill voids in 


conducting these types of missions. 


B. EXPLANATION OF TERMINOLOGY 
The Department of Defense (DOD) Dictionary of Military and Associated Terms, 
JCS Pub 1, defines doctrine as: 


Fundamental principles by which the military forces or elements thereof guide 
their actions in support of national objectives. It is authoritative but requires 
judgement in application. [Ref. 19: p. 118] 


Three other types of doctrine are also discussed: 


¢ Combined Doctrine. Fundamental principles that guide the employment of 
forces of two or more nations in coordinated action toward a common objective. 
It is ratified by participating nations. [Ref. 19: p. 76] 


¢ Joint Doctrine. Fundamental principles that guide the employment of forces of 
two or more services of the same nation in coordinated action toward a common 
objective. It is ratified by all four services and may be promulgated by the Joint 
Chiefs of Staff. [Ref. 19: p. 196] 


e Multi-Service Doctrine. Fundamental principles that guide the employment of 
forces of two or three services of the same nation in coordinated action toward a 
common objective. It is ratified by two or three services, and is normally 
promulgated in joint Service publications that identify the participating services, 
e.g., Army-Navy doctrine. [Ref. 19: p. 237] ji 


70 to 100 kilometers + 50 kilometers. 


8JCS Pub 1 does not define Over-the-Horizon. The definition for over-the- 
horizon radar refers to a “range of detection beyond line of sight.” [Ref. 19: p. 265] 
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The services articulate fundamental principles in different ways. For example, the 
Army calls its fundamental doctrine capstone doctrine, while the Air Force makes a 
distinction between basic, operational, and tactical doctrine. The basic doctrine of the 
Air Force is found in Air Force Manual (AFM) 1-1, Functions and Basic Doctrine of the 
United States Air Force and provides an authoritative statement for the employment of 
Air Force resources. However, unlike the Army, the Air Force has a family of basic 
doctrines. AFM 1-1 is the umbrella doctrine for the family of basic doctrines which is 
published in the l-series manuals. Operational doctrine is published in the 2-series 
manuals, and each major command publishes mission-oriented doctrine in the major 
command series. In Air Force writing, doctrine implies how the service plans to fight in 
the immediate future, while concept implies future operations. It would seem possible 
for the Air Force to agree to another service’s concept, while disagreeing with their 
doctrine. Until the firm statement of the Air Force Chief of Staff concerning AirLand 
Battle, this divergence could have posed serious problems when attempting to write 
joint Air Force and Army publications. [Refs. 33,34: pp. 29-38, p. 47] 

The Navy, unlike the Army and Air Force, does not articulate fundamental 
doctrine for joint and combined operations in its separate doctrinal naval warfare 
publications. Instead, the Navy uses the appropriate combined and joint publications 
as their fundamental doctrine for joint and combined operations. The Navy has no 
“umbrella” document that integrates the many diverse aspects of naval warfare into a 
unified and coherent doctrine for the planning and conduct of naval campaigns. The 
Navy also classifies the bulk of its tactical doctrine. [Refs. 33,35: pp. 33-35, p. 26] 

The Marine Corps--like the Navy and unlike the Army and Air Force--does not 
repeat or amplify fundamental principles for joint and combined operations that are 
found in JCS publications or combined doctrine publications: However, unlike the 
Navy, the Marine Corps does publish “white letters” by the Commandant of the 
Marine Corps which provide guidance for the employment of Marine forces in support 
of joint and combined operations. [Refs. 33: pp. 35-38] 

Since fundamental principles may be expressed as capstone doctrine, basic 
doctrine, strategy, or white papers, it is important to realize what one is reading, and 
more importantly, what one is searching for, when interpreting and formulating future 
concepts in the joint and combined areas. When accepted joint and combined doctrine 
eXists, lt 1s important to realize that the services must be employed in line with that 
doctrine. (Ref. 33: pp.29-30] 
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It can be argued that AirLand Battle doctrine and the Maritime Strategy are 
semantically and substantially different. Referring again to JCS Publication 1, strategy 


is defined as: 


The art and science of developing and using political, economic, psychological, 
and military forces as necessary during peace and war, to afford the maximum 
support to policies, in order to increase the probabilities and favorable 
consequences of victory and to lessen the chances of defeat. [Ref. 19: p. 346] 


Navy Commander John Bradley concluded in an essay written at the Army War 
College that the AirLand Battle and Maritime Strategy are compatible on the 
“operational” level of war. Since most Navy tactical doctrine is classified and in 
keeping with the unclassified nature of this thesis, the AirLand Battle and the Maritime 
Strategy are used as the basis for comparison. The principles and attempt to articulate 
a foundation and context for joint operations are the key issues. Until the J7 for 
Doctrine starts publishing joint doctrine in areas where none currently exists, this 
discussion represents the author's effort to start the process. The discussion is 
necessary so that the CBRS method of relating doctrine to military requirements can 
be examined and used. 

The words used in the descriptions which follow are, as much as possible, the 
exact words found in the documents referenced. This is done to permit the reader to 
interpret what is meant without the author’s substantial editorial revisions. Bold-face 
and italicized print have been added to indicate what the author feels are key points. 
The Comparison section of this chapter will highlight the author’s opinions of the 


documents. 
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C. AIRLAND BATTLE 
1. Introduction 

The overriding mission of U.S. forces is to deter war. The services support 
that mission by providing combat units to the unified and specified commands? listed 
in Figure 3.1 (Refs. 36,37,38: pp. 37-38, p. 6, p. 6]. These commands are charged with 
executing the military policies of the United States and waging war should deterrence 
fail.19 

All military operations pursue and are governed by political objectives. The 
translation of success in battle to desired political outcomes is more complicated than 
ever before. Figure 3.2 [Ref. 39: p.9] illustrates the spectrum of conflict and risk. 
Nuclear war represents the high risk, low probability end of the spectrum. The risk of 
escalating a lower level conflict to this level imposes unprecedented limitations on 
operational flexibility. Low Intensity Conflict (LIC) on the other end will pit Army 
forces against irregular or unconventional forces, enemy special operations forces, and 
terrorists. LIC poses a threat to U.S. interests at all times, not just in periods of active 
hostilities; fighting in the low end of the conflict spectrum requires special force 
composition and task organization, rapid deployment, and restraint in the execution of 
military operation. Between these extremes lies a wide range of possible conflicts 
which may escalate toward nuclear war and which will almost always involve economic 
and political actions as well as military activity. [Ref. 16: pp. 1-4] 

The Air Force accomplishes its assigned functions through its basic operational 
missions. These are: strategic aerospace offense, strategic aerospace defense, space 
operations, surveillance and reconnaissance, airlift, close air support, counterair 
Operations, air interdiction, and special operations. The Air Force is organized into 
major commands based upon these missions: strategic offense, strategic defense, 
strategic and tactical airlift, tactical support of surface forces, and training to support 
these functions. These major commands are further subdivided into numbered air 


forces, air divisions, groups, wings, and squadrons. 


? unified command is a command with a broad, continuing mission under a single 
commander and composed of significant assigned components of two or more services. 
A specified command is a command which has a broad and continuing mission and is 
normally composed of one service. [Ref. 36: p.37] 


10The Readiness Command has been recommended for elimination to provide 
resources to activate the Special Operations Command. The Joint Deployment 
Agency, an activity of the Readiness Command, will be a part of the new 
Transportation Command. [Refs. 37,38: p. 6, p. 6] 
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Unified Commands Specified Commands 


Atlantic Command Strategic Air Command 


Central Command 

European Command 

Pacific Command 

Southern Command 

Space Command 

Special Operations Command 


Transportation Command 





Figure 3.1 Unified and Specified Commands. 


ssvolving the major 
whose probabiliry 


than 20 were on-goug in the occurrence 1s much lower, 
last 3 months of 1984), but a but whose risks are 
relanvely low nsk of incalculable. 
catastrophic consequences. 





Figure 3.2 Spectrum of Conflict-Army. 
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The mission of the Air Force is the prosecution of the air war. To support the 
AirLand Battle, the Air Force provides the theater commander close air support for 
land forces, battlefield air interdiction, tactical air reconnaissance and surveillance, air 
defense, offensive counterair, air interdiction, and special air operations. For effective 
employment of aerospace forces in a theater of operation, Air Force doctrine states 
that the principles of centralized control, decentralized execution, coordinated effort, 
common doctrine, and cooperation are essential elements and are fundamental to the 
success of Air Force operations. [Ref. 33: pp. 38-40] 

--The U.S. Army’s basic fighting doctrine is called the AirLand Battle. It 
reflects the application of the classical principles of war to contemporary battlefield 
requirements. It is called the AirLand Battle in recognition of the inherently three- 
dimensional nature of modern warfare and the reliance placed on the U.S. Air Force 
When conducting operations. All ground actions above the level of the smallest 
engagements will be strongly affected by the supporting air operations of one or both 
combatants. AirLand Battle doctrine describes an approach to generating and applying 
combat power at the operational and tactical levels. {t does not address the formulation 
of U.S. strategies for deterrence or warfighting. It does provide leaders at all levels 
with doctrinal guidance for conducting campaigns and major operations and for 
fighting battles and engagements within the broader framework of military strategy. 
The three levels of strategic, operational, and tactical operations will be described 
shortly. The object of all operations, however, is to impose our will upon the enemy--to 
achieve_-our purposes. The basic elements essential to the understanding of the AirLand 
Battle are shown in Figure 3.3. [Ref. 16: p. 1, p. 9, p. 14] 


The Three Levels of War 
The Four Tenets of AirLand Battle Doctrine 


The Ten AirLand Battle Imperatives 
The Three Areas of Operations 





Figure 3.3. AirLand Battle Basics. 
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2. The Basics 
a. The Three Levels of War 

Military strategy, operational art, and tactics are the broad divisions of 
activitv in preparing for and conducting war. | 

(1) Military Strategy. Maulitary strategy, as defined in JCS Publication | 
and AirLand Battle, is the art and science of emploving the armed forces. of a nation or 
alliance to secure policy objectives by the application or threat of force. It establishes 
goals in theaters of war and theaters of operations. It assigns forces, provides assets, 
and imposes conditions on the use of force. Strategy derived from ‘policy must be 
clearly understood to be the sole authoritative basis of all operations. [Ref. 16: pp. 
9-10] 

(2) Operational Art. Operational art is the employment of military force to 
attain strategic goals in a theater of war or theater of operations through the design, 
organization, and conduct of campaigns and major operations. A campaign is a series of 
joint actions designed to attain a strategic objective in a theater of war. Operational 
art thus involves fundamental decisions about when and where to fight and whether to 
accept or decline battle. No particular echelon of command 1s solely or uniquely 
concerned with operational art, but theater commanders and their chief subordinates 
usually plan and direct campaigns, Army groups and armies normally design the major 
ground operations of a campaign, and corps and divisions normally execute those 
major ground operations. Operational art requires broad vision, the ability to 
anticipate, a careful understanding of the relationship of means to ends, and effective joint 
and combined cooperation. [Ref. 16: p.10] 

(3) Tactics. While operational art sets the objectives and pattern of 


military activities, tactics!! 


are the art by which corps and smaller unit commanders 
translate potential combat power into victorious battles and engagements. 
Engagements are small conflicts between opposed maneuver forces. Engagements are 
normally conflicts of a few hours duration fought between divisions and smaller forces. 
Such engagements may or may not bring on battle. Battles consist of a series of 
related engagements. Battles last longer, involve larger forces, and often produce 
decisions that affect the subsequent course of the campaign. Battles occur when large 
forces--divisions, corps, and armies--commit themselves to fight for significant goals. 


Sound tactics win battles and engagements by moving forces on the battlefield to gain. 


II¥CS Publication 1 definition appears in Chapter II. 
Oy, 


positional advantage over the enemy, by applying fire support to facilitate and exploit 
that advantage, and by assuring the sustainment of friendly forces before, during, and 
after engagement with the enemy. Sound tactics employ all available combat, combat 
support, and combat service support where they will make the greatest contribution to 
victory. [{[Ref. 16: pp. 10-11] 

At both the operational and tactical levels, the generation of combat 
power requires the conversion of the potential of forces, resources, and tactical 
opportunity into actual capability through violent and coordinated action concentrated 
at the“ decisive time and place. Superior combat power is generated through a 
commander’s combination of the following elements: 


e Maneuver. The movement of forces in relation to the enemy to secure or retain 
positional advantage. 


e Firepower. Provides the destructive force essential to defeating the enemy’s 
ability and will to fight. 


e Protection. The conservation of the fighting potential of a force so that it can 
be applied at the decisive time and place. 


e Leadership. The most essential element of combat power; it provides purpose, 
direction, and motivation in combat. [Ref. 16: pp. 12-13] 


b. The Four Tenets of AirLand Battle Doctrine 

Success on the battlefield will depend on the Army’s ability to fight in 
accordance with the four basic tenets of initiative, agility, depth, and synchronization. 

(1) Initiative. Initiative means setting or changing the terms of battle by 
action.—It implies an offensive spirit in the conduct of all operations. Applied to the 
force as a whole, initiative requires a constant effort to force the enemy to conform to 
the operational purpose and tempo of friendly forces. Applied to individual soldiers 
and leaders, it requires a willingness and ability to act independently within the 
framework of the higher commander’s intent. In the chaos of battle, it is essential to 
decentralize decision authority to the lowest practical level because overcentralization 
slows action. At the same time, decentralization risks some loss of precision in 
execution. There are at least two other kinds of risk in combat. One is the risk of 
losing men and equipment to attain the mission; the other is that a chosen course of 
action may not be successful, or even if successful, fail to achieve the desired effect. 
The commander must constantly balance these competing risks, recognizing that loss of 


precision is usually preferable to inaction. [Ref. 16: pp. 15-16] 
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(2) Agility. Agility, the ability of friendly forces to act faster than the 
enemy, is the first prerequisite for seizing and holding the initiative. Such greater 
quickness permits the rapid concentration of friendly strength against enemy 
vulnerabilities. This must be done repeatedly so that by the time the enemy reacts to 
one action, another has already taken place. This leads to disrupted plans and late, 
uncoordinated, and piecemeal enemy responses. This has sometimes been referred to 


as “acting within the enemy’s decision cycle”.! 


Is 


(3) Depth. Depth is the extension of operations in space,” time, and 


resources. Through the use of depth, a commander obtains the necessary space to 
maneuver effectively, the necessary time to plan, arrange, and execute operations and 
the necessary resources to win. In pursuit of operational objectives, large unit 
commanders observe enemy movements in depth and protect their own vulnerabilities 
throughout the theater. Jn conjunction with air and naval operations, they employ 
maneuver, fires, and special operations to attack enemy units, facilities, and 
communications throughout the theater and to force the enemy to fight battles on their 
terms. Exploitation of depth in operations requires commanders to see beyond the 
requirements of the moment, actively seek information on the area and the enemy in 
depth, and employ every asset available to extend operations in time and space.’ 
(Ref. 16: pp. 16-17] 

(4) Synchronization. Synchronization is the arrangement of battlefield 
activities in time, space, and purpose to produce maximum relative combat power at the 
decisive point. Synchronization is both a process and a result. Commanders 
synchronize activities; they thereby produce synchronized operations. Synchronization 
includes but is not limited to the actual concentration of forces and fires at the point of 
decision. Some of the activities which must be synchronized in an operation-- 
interdiction with maneuver, for example--must occur before the decisive moment and 
may take place at locations far distant from each other. While themselves separated in 
time and space, however, these activities are synchronized if their combined consequences 
are felt at the decisive time and place. Synchronization need not depend on explicit 
coordination if all forces understand the intent of the commander, and if they have 
developed and _ rehearsed well-conceived standard responses to anticipated 


contingencies. In the chaos of battle, when communications fail and face-to-face 


[24 good discussion on “The Role of Time in a Command Control System” 
appears in a paper written by Dr. Joel Lawson [Ref. 40]. 
13S pace” in this context does not mean outer space. 
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coordination is impossible, such implicit coordination may make the difference between 
victory and defeat. The less that synchronization depends on active communication, the 
less vulnerable it will be. (Ref. 16: pp. 17-18] 

c. The Ten Imperatives of the AirLand Battle . 

The fundamental tenets of AirLand Battle doctrine -describe the 
characteristics of successful operations. While initiative, agility, depth, and 
synchronization characterize successful AirLand Battle operations, the imperatives 
listed below prescribe key operating requirements. These provide more specific 
guidance than the principles of war and the AirLand Battle tenets; they apply to ‘all 
operations and are historically valid. The ten imperatives of AirLand Battle are: 

(1) Ensure Unity of Effort. The fundamental prerequisite for unity of 
effort within organizations is an effective system of command which relies upon 
leadership to provide purpose, direction, and motivation. This system emphasizes well- 
understood common doctrine, tactics, and techniques as well as sound unit standing 
Operating procedures (SOPs) and takes effective measures to limit the effects of 
friction.!* [Ref. 16: p. 23] 

(2) Anticipate Events on the Battlefield. Predictions about the enemy and 
even our own troops can never be relied on with certainty, but it is nevertheless 
essential to anticipate what is possible and likely and prepare for those possibilities. 
Anticipating events and foreseeing the shape of possibilities hours, days, or weeks in 
the future are two of the most difficult skills to develop, yet among the most 
important. Anticipation and foresight are critical to turning inside the enemy’s decision 
cycle and maintaining the initiative. [Ref. 16: p. 23] 

(3) Concentrate Combat Power Against Enemy Vulnerabilities. To know 
what his vulnerabilities are, commanders must study the enemy, know and take into 
account his strengths, find his inherent vulnerabilities, and Know how to create new 
vulnerabilities which can be exploited to decisive effect. Combat power must be 
concentrated to reach points of enemy vulnerability quickly without loss of synchronization. 
[Ref 16: pp. 23-24] | 

(4) Designate, Sustain, and Shift the Main Effort. The main effort is 
assigned to the element with the most important task to accomplish within the 
commander’s concept. The commander concentrates his support to ensure quick 


success by this element. The main effort assures synchronization in the operation while 


4a term used by Clausewitz to describe the confusion and unpredictability of 
War. 
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leaving the greatest possible scope for initiative. If conditions change and success of the 
overall mission can be obtained more cheaply or quickly another way, the commander 
shifts his main effort to another force. [Ref. 16: p. 24] 

(5) Press the Fight. Campaigns or battles are won by the force that is 
most successful in pressing its main effort to a conclusion. Commanders must accept 
risks and tenaciously press soldiers and systems to the limits of endurance for as long 
as necessary. [Ref. 16: p. 24] | 

(6) Move Fast, Strike Hard, and Finish Rapidly. Speed has always been 
important to combat operations, but it will be even more important on the next 
battlefield. Engagements must be violent to shock, paralyze, and overwhelm the enemy 
force quickly. They must be terminated rapidly to allow the force to disperse and avoid 
effective enemy counterstrikes. [Ref. 16: p. 24] 

(7) Use Terrain, Weather, Deception, and OPSEC. Terrain and weather 
affect combat more significantly than any other physical factors. The ground and the 
airspace immediately above it have an immense influence on how the battle will be 
fought. They provide opportunities and impose limitations. Similarly, effective 
deception and tight operations security (OPSEC) can enhance combat power by 
confusing the enemy and reducing his foreknowledge of friendly actions. [Ref. 16: p. 
24) 

(8) Conserve Strength for .Decisive Action. Successful commanders 
conserve the strength of their forces to be stronger at the decisive time and place. 
Commanders must minimize the diversion of resources to nonessential tasks and retain a 
reserve for commitment when needed most. [Ref. 16: pp. 24-25] 

(9) Combine Arms and Sister Services to Complement and Reinforce. The 
greatest combat power results when weapons and other hardware, combat and supporting 
arms, Army units, and other service elements of different capabilities are employed 
together to complement and reinforce each other. Arms and services complement each 
other by posing a dilemma for the enemy. As he evades the effects of one weapon, 
arm, or service, he exposes himself to attack by another. Arms and services reinforce 
each other when one increases the effectiveness of another or several combine to 
achieve mass. [Ref. 16: p. 25] 

(10) Understand the Effects of Battle on Soldiers, Units, and Leaders. 
Commanders and their staffs must understand the effects of battle on soldiers, unit, 


and leaders because war is fundamentally a contest of wills, fought by men not 


43 


machines. Commanders must understand that in battle, men and units are more likely 
to fail catastrophically than gradually. Commanders and staffs must be alert to small 
indicators of fatigue, fear, indiscipline, and reduced morale, and take measures to deal 
with these before their cumulative effects drive a unit to the threshold of collapse. 
[Ref. 16: pp. 25-26] | 

dad. The Three Areas of Operations 

Close, rear, and deep operations comprise a special and continuous 
synchronization requirement. For commanders at division and above, synchronization 
of close,.rear, and deep operations will normally require deliberate planning and staff 
coordination since such operations will frequently employ different assets. At brigade 
and below, these activities are practically indistinguishable and will usually be conducted 
with the same assets. At every level, however, commanders must understand the 
relationship among these three arenas and their combined impact on the course of 
battle. 

(1) Close Operations. Close operations at any echelon comprise the 
current activities of major committed combat elements, together with their tmmediate 
combat support and combat service support. At the operational level, close operations 
comprise the efforts of large tactical formations--corps and divisions--to win current 
battles. At the tactical level, close operations comprise the efforts of smaller tactical 
units to win current battles or.engagements. At any echelon, close operations include 
the close, deep, and rear operations of subordinate elements. Not all activities taking 
place_in_ proximity to the line of contact are close operations. Activities are part of 
close operations if they are designed to support the current fight. Close operations 
bear the ultimate burden of victory or defeat. The measure of success of deep and rear 
operations is their eventual impact on close operations. [Ref. 16: p. 19] . 

(2) Rear Operations. Rear operations at any echelon comprise activities 
rearward of elements in contact designed to assure freedom of maneuver and continuity of 
operations, including continuity of sustainment and command and control. Four rearward 
activities in particular must be conducted as part of rear operations: 

e Assembly and Movement of Reserves. 
e Redeployment of Fire Support. 
e Maintenance and Protection of the Sustainment Effort. 


e Maintenance of Command and Control. 
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In addition to these critical activities, others relevant to rear operations include 
establishment and maintenance of lines of communications (LOCs), traffic regulation 
and control, medical and field services, refugee control and maintenance of civil order. 
By themselves, none of these activities would normally have much impact on the 
current battle. However, because it is precisely these activities which will be the targets 
of the enemy's deep operations, their protection can easily begin to divert needed assets 
from the forward battle. [Ref: 16: pp. 20-21] 

(3) Deep Operations. Deep operations at any echelon comprise activities 
directed against enemy forces not in contact designed to influence the conaitions in which 
future close operations will be conducted. At the operational level, deep operations 
include efforts to isolate current battles and to influence where, when, and against whom 
future battles will be fought. At the tactical level, deep operations are designed to 
shape the battlefield to assure advantage in subsequent engagements. At both levels, 
successful deep operations create the conditions for future victory. Such operations are 
not new to warfare. The concept of interdicting the enemy’s supplies, follow-on forces, 
reserves, and communications to impede his ability to commit these at times and places 
of his choosing is a familiar feature of modern war. The principal difference in such 
operations today is the increasing availability of means to conduct them at the tactical as 
well as the operational level. Deep operations must be synchronized with the scheme of 
maneuver. Deep operations support tactical offensive operations by isolating the 
battlefield from reinforcing or counterattacking reserves, disrupting the enemy’s 
combined arms cooperation and operational command and control, and destroying or 
degrading his sustaining support. Deep operations support defensive opérations by 
creating windows of opportunity for decisive action against leading enemy echelons. 


I> 


Areas of operations and interest” must extend far enough forward of the FLOT to 


give the commander time to react to approaching enemy forces,.to assess his 
operations, and to execute operations accordingly. Even in conventional combat, these 


Operations will rarely maintain a linear character. The speed with which today’s forces 


IST actical commanders fight the enemy in an area of operations, a specific zone or 
sector assigned to them. They must also identify and monitor enemy activity outside 
their areas of operations which could affect their future operations. This larger area varies 
in size and shape and is called an area of interest. Author’s note: Area of influence is 
contained in documents published earlier than 1986 and in JCS Pub 1. It is defined as 
the assigned area of operations wherein a land commander is capable of acquiring and 
fighting enemy units with assets organic to or in support of his command or area of 
Operations. 
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can concentrate and the high volumes of supporting fires they can bring to bear will 
make the intermingling of opposing forces nearly inevitable. Similarly, from the first 
hours of battle, deep reconnaissance, air mobility, long-range fires, and special 
operating forces will blur the distinction between front and rear. [Ref. 16: p. 2, p. 19] 
3. The Methods and Resources of Conducting Deep Operations 
a. Methods 
(1) Activities. Among the activities typically conducted as part of deep 

operations are: 

e Deception. 

e Deep surveillance and target acquisition. 


e Interdiction (by ground or air fires, ground or aerial maneuver, special operating 
forces (SOF), or any combination of these). 


e Command, control, and communications countermeasures. 

e¢ Command and control. 
Because of the relative scarcity of resources with which to perform these activities, deep 
Operations must be focused against those enemy capabilities which most directly 
threaten the success of projected friendly operations. At the operational and tactical 
levels, the principal targets of deep operations are the freedom of action of the opposing 
commander and coherence and tempo of his operations. Enemy reserves, fire support 
elements, command and control facilities, and other high value assets beyond the line 
of contact are potential targets for attack. Target development is an intelligence 
activity that supports the commander’s efforts to identify, locate, and strike high value 
targets as part of his deep operations plan. In order to assess target value, candidate 
targets must be evaluated using tactically meaningful criteria. High value targets are 
those which are: | 


e Relevant to the overall operation planned or in progress in that they can affect 
the force’s ability to accomplish the mission. 


e Most threatening to accomplishment of the mission. Since not all relevant 
targets can be dealt with, they must be prioritized. 


e Most damaging to the coherence of enemy operations. Among relevant and 
threatening targets, these are the targets of choice. 


Intelligence officers develop basic target information, then employ intelligence, 
surveillance, and target-acquisition assets to locate targets accurately enough for attack. 
Following such attacks, intelligence officers assess their efforts and monitor the target 


to assure that the commander’s intention has been accomplished. Only in rare cases 
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will commanders be able to destroy enemy forces in depth. However, they will often be 
able to delay, disrupt, or divert selected enemy forces by destroying portions of those 
forces, by interrupting their support, or by creating obstacles in depth. 

(2) Joint Attack of the Second Echelon (J-SAK). The operational 
concept and procedures for attacking deep targets are contained in two joint U.S. 
Readiness Command (LSREDCOM), Training and Doctrine Command (TRADOC), 
and Tactical Air Command (TAC) pamphlets. They are: 


e Joint Operational Concept for J-SAK--USREDCOM Pam 525-4, TRADOC 
Pam 525-16,!° TACP 50-26. ‘ 


e General Operating Procedures for J-SAK--USREDCOM Pam 525-8, TRADOC 
Pam 525-45, TACP 50-29. 


The command and control organization for attacking second echelon!’ targets with air 
and land forces is shown in Figure 3.4 [Ref. 42: p. 2-3]. The concept and procedures 
describe the targeting process and also acknowledge that interdiction operations can be 
conducted by sea forces. [Refs. 41,42: pp. 1-1 thru 1-3, p. I-1] 

The Joint Force Commander (JFC) has operational command!® of all 
assigned forces. The JFC’s concept of operations lists the guidance and objectives for 
attack of the second echelon. Operational command is exercised through the 
subordinate component commanders. Special operations forces, which are normally 
controlled at the joint force level, may enhance second echelon attack through target 
acquisition, target attack, human intelligence, and personnel recovery operations 
[Ref. 43]. Air apportionment is the responsibility of the JFC. Air apportionment is the 
determination and assignment of the total expected tactical air (TACAIR) effort, by 
percentage or priority, that should be devoted to the various tactical air operations or 
geographical areas for a given time. The air apportionment process prioritizes the 


TACAIR effort among the following missions: 


16Recall from Chapter II that a 525-series pamphlet constitutes a directive to 
include the concept in training and doctrinal publications. 


!7The second echelon is defined as enemy ground military formations not directly 
engaged in the battle at the FLOT and held behind the forces in contact as a reserve 
force, a Soviet-style second echelon, operational maneuver group, or follow-on force. 


18 Operational command does not include such matters as administration, discipline, 
internal organization, and unit training, except when a subordinate commander requests 
assistance. The term is synonymous with “operational control” and is uniquely applied 
to the operational control exercised by the commanders of unified and specified commands 
over assigned forces in accordance with the National Security Act of 1947, as amended 
and revised. [Ref. 19: pp. 258-259] 
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Figure 3.4 Command and Control for J-SAK. 


e §=6 Air Interdiction (AI) 

e Counter Air (CA) 

e Close Air Support (CAS) 

e Tactical Surveillance and Reconnaissance 

e Tactical Airlift 

e Special Operations 
The air interdiction apportionment establishes the percentage or priority of effort for 
Al and battlefield air interdiction!?(BAI). Apportionment will be accomplished by the 
Air Component Commander (ACC) and submitted to the joint force commander for 
approval. 

The ACC 1s responsible for insuring close combat and general 

support are provided to land forces. Close combat support is provided by CAS 
missions flown to attack targets in close proximity to friendly land forces. General 


support 1s provided by interdicting the enemy’s combat power before it can be brought to 


\9 Air interdiction (AI) operations delay, disrupt, divert, or destroy an enemys 
military potential before it can be brought to bear effectively against friendly forces. 
Battlefield Air Interdiction (BAI) operations are air interdiction attacks against targets 
which have a near term effect on the operations or scheme of maneuver of friendly 
forces, but are not in close proximity to friendly forces. [Ref. 16: pp. 48-49] 
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bear on friendly forces and by attaining and maintaining air superiority. General support 
attack missions are provided by the TACAIR missions of air interdiction and counter 
air. The Tactical Air Control Center (TACC) is the operational facility in which the 
ACC and elements of his tactical headquarters operations and intelligence staff have 
centralized the functions of planning, directing, and control over TACAIR resources. 
[Ref. 42: p. 3-2] 

The Land Component Commander (LCC) is responsible for nominating 
BAI targets of interest for all land echelons through the Battlefield Coordination 
Element (BCE) to the ACC prior to the allocation of TACAIR resources. The BCE 
represents the LCC and is colocated with the TACC. The TACC determines which 
targets can be attacked with the available air resources and may recommend alternative 
targets based upon intelligence, environmental factors, and aircraft capabilities. The 
LCC makes his priorities and guidance sufficiently clear so that his BCE chief” is able 
to prioritize the competing land force needs of subordinate units for tactical support. 
In an emergency, with no communications with the LCC, the BCE is delegated the 
authority by the LCC to adjudicate competing land force needs for tactical support. 
Similarly, the ACC has the full authority to order an airborne diversion in those 
instances when the situation dictates it (change of target, mission, or destination). 
(Ref. 42: p. 2-12, pp. 3-2 thru 3-12] 

The means for implementing tactical air support is the Air Tasking 
Order (ATO). The ATO tasks units to accomplish specific missions and provides 
sufficient detail to enable mission aircrews to execute these missions. Before 48 hours 
until mission execution, the LCC must prioritize his BAI requests and consult with the 
ACC on the apportionment decision. At 36 hours out, the ACC submits the air 
apportionment recommendation at which time it is approved or modified. From 36 
hours until the time to launch, the assignment of attack assets to targets through the 
targeting process is accomplished. The ATO is published at 12 hours before mission 
execution. [Ref. 42: pp. 5-1 thru 5-13] 

Corps orient on the operational level of war. The corps area of interest 
is 96 hours forward of the FLOT. National, Air Force and Army intelligence systems 
identify, locate, and track enemy forces; this information is relayed to the All Source 
Intelligence Center (ASIC). Corps second echelon targets are attacked primarily by 
TACAIR. [Refs. 16,42: pp. 46-47, pp. 4-1 and 4-2] 


20This position is authorized an Army Colonel (O6) in the Table of Organization 
and Equipment (TOE) [Ref. 42: p. 3-4]. 
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(3) Targeting Process. Targeting is the process through which targets 


are selected for attack, desired results are determined, and weapons are selected. 


Desired results are based on a stated mission, force posture and capability, doctrine, 


plans and intelligence. 


Establishing Objectives and Priorities 


Collecting Information 
Detection 

Location 

Identification 

Decision 

Execution 


Assessment 





Figure 3.5 Targeting Process for J-SAK. 


The process is shown in Figure 3.5 and is described below: 


(1) 


Establishing Objectives and Priorities. Attack of the second echelon will be 
guided by the joint force commander’s objectives and priorities. Once the 


~ —joint force commander has issued guidance concerning objectives, subordinate 


(2) 


(3) 


(4) 


commanders begin the targeting process by issuing specific guidance in 
support of their concept of operations. 


Collecting Information. Effective targeting decisions depend on a responsive 
intelligence collection program and construction and maintenance of a reliable 
data base. The first step in collecting information is Intelligence Preparation 
of the Battlefield (IPB). This begins as soon as the area of operations is 
identified and requires continuous updating. 


Detection. Detection of targets involves the discovery of a new potential 
target or a significant change to an existing one. Terrain and traffic pattern 
analysis, combined with sensor and intelligence reports, and enemy order of 
battle, must be used in the detection of targets of military value. 


Location. Newly detected targets must be located accurately within designated 
reference systems. Fixed targets (Bridges, road junctions, mine emplacement, 
hardened C3I sites) are designated by grid coordinates. Targets which exhibit 
limited dwell time or cannot be accurately fixed by grid coordinates (Mobile 
command posts, transportable bridging equipment) are designated by four sets 
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of grid coordinates which outline the probable target engagement zone. 
[Ref 42: p. 5-5] 


(5) Identification. Each target will be analyzed and evaluated, based on the 
following criteria: 


e The desired effect and relationship to the land commander's plan of 
maneuver. 


e The contribution the target makes to the execution and cohesion of the 
defense or momentum of attacking units. 


e The time or location on the battlefield where the target makes its greatest 
=. contribution to the cohesion or integrity of the second echelon force as it 
moves to battle. 


e The effect at the FLOT as a result of disruption, delay, and destruction of 
targets at their present location on the battlefield. 


(6) Decision. Once detected, located, and identified, targets are further analyzed 
to determine their significance in light of available weapon systems resources. 
This includes determining the vulnerability of the target to terrain denial 
Operations, the vulnerability of the target to friendly weapon systems at its 
present location and as it moves toward the FLOT, and the threat that the 
target and target environment pose to air and land operations. At this point, 
a commitment to a course of action 1s made. Air Force tactical air control 
party personnel will advise corps and divisions on the capabilities and 
limitations of tactical air forces to attack potential targets. Land commanders 
must decide whether to attack targets with organic or supporting land assets 
or identify targets to the next higher level of command. 


(7) Execution. In this phase, the planned action is carried out either by the 

ground commander with organic or supporting land attack assets or by Air 

~~ Force assets under the control of the TACC acting for the air component 
commander. 


(8) Assessment. Assessment identifies the impact of attacking enemy forces, 
facilities, capabilities and activities. A responsive system of post attack 
analysis to include inflight reports, evaluation and feedback is required. The 
headquarters responsible for initial target nomination is also primarily 
responsible for initiating post attack analysis and must actively seek post 
attack information to evaluate the target and determine if further attacks are 
required. 
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b. Resources 

The primary resources for performing deep operations are: 

e Tactical air (TACAIR) support. 

e Long-range artillery. 

e Attack helicopter units. 

e Electronic warfare systems. 

e Special operating forces. 

e Aijr assault and airborne units. be 
Divisional brigades and smaller tactical units do not normally conduct separate deep 
operations. Corps and larger units have access to service and national intelligence 
collection means which directly support the planning and conduct of deep operations. 
Divisions, separate brigades, and regiments must depend more heavily on intelligence 
obtained by higher levels of command for their operations in depth. A thorough 
Intelligence Preparation of the Battlefield (IPB) and timely intelligence from organic 
and supporting sources help to identify targets. Named areas of interest (NAI), 
covering routes or avenues of approach, directions of enemy movement, and specific 
enemy units are the critical points in an area of interest. They focus the intelligence 
collection effort and the unit fires during the battle. Close coordination between levels 
of command Is necessary to assure that deep operations plans support the overall 
concept of operations and neither duplicate nor impede each other. 

The primary strike assets for deep attack are aerial, artillery, and missile 
weapons. Some of the platforms and munitions used to accomplish these deep strike 
missions are shown in Figure 3.6. Laser systems and munitions are emphasized here 
and will be also be emphasized in the Maritime Strategy discussion which follows. The 
reason for this will be discussed in the Comparison section of this chapter. [Ref. 44] 

Special Operations Forces (SOF) conduct operations deep in the enemy’s 
rear and usually concentrate on strategic and operational goals. These goals include 
interdicting enemy lines of communications and destroying military and industrial 
facilities. Special forces elements can deploy unilaterally into the enemy's rear area to 
assist in the attack of uncommitted enemy forces by locating, identifying, and 


destroying targets of operational value. 
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System Service ET Ma Range 
Platform 
Laser Spot Tracker] Acquisition Systems 
Target Acquisition Army AH-64A 10 
Svstem and _ helicopter Kilometers 
Designation Sight 
(TADS) 
PAVE PENNY Air Force A-7,A-10 20 + miles 
Pod contained laser seeker and tracker 
Target Designation Systems ~ 
Ground Vehicle Army Ground 3-5 
Laser Locator (Tripod or kilometers 
eK enatsr vehicle mount) 
Laser Target Army Ground | kilometer 
Designator( LTD) (handheld) Point) 
kilometers 
(Area 
PAVE SPIKE _ _ Air Force F-4D,F-4E Slant ja 
od contained, electro-optical SSE ng 
laser designator/ranging system ependant 
PAVE TACK Air Force F-4E,RF-4C Slant) 
Pod contained, F-111F Range/ Visib. 
electro-optical, Dependant 
laser systern used with conventional and laser guided weapons 
Low Altitude Air Force A-10,F-15E, Variable 
Navigation and F-16 
qargeting Infrared 
or Night _. 
(LANTIRN) 
Mast Mounted Army OH-58D 10 
Sight (MIMS) helicopter kilometers 
AQUILA Army Remotely Classified 
Piloted 
Vehicle 
(RPV) 
Laser Guided Munitions 
HEL EIRE Army AH-64A,UH-60 5. 
helicopters kilometers 
COPPERHEAD Army 155mm 3.- 16 
Howitzer kilometers 
PAVEWAY I, II, Air Force Any attack Up to 
Laser Guided Bombs (LGB) 
PAVEWAY III or fighter 6 
Low Level Laser aircraft kilometers 


Guided Bombs (LLLGB) 


Figure 3.6 Army and Air Force Platforms and Munitions. 
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Special forces detachments may have the following missions: 
e = Intelligence collection. 
e Target acquisition. 
e Terminal guidance for strike aircraft and missile systems. 
e [nterdiction of critical transportation targets. 
e Destruction of nuclear storage sites and command and control facilities. 
e Personnel recovery. 


D. MARITIME STRATEGY 
1. Introduction 

In the early 1980s, the public Maritime Strategy discussion had largely taken 
‘the form of a debate on the pages of American public and foreign affairs and national 
security periodicals. This debate focused on two themes: The general forward strategic 
principles (and certain highly publicized Norwegian Sea examples) enunciated 
repeatedly by then-Secretary of the Navy John F. Lehman, Jr. and an alleged 
“Maritime Strategy versus Coalition Warfare” dichotomy propounded by former Under 
Secretary of Defense Robert Komer and others. [Ref. 45: p. 113] 

At the same time, the staffs of the Chief of Naval Operations and the 
Commandant of the Marine Corps--in conjunction with officers of the other services 
and allies--had been tasked to develop for internal use a detailed description of the 
Maritime Strategy component of U.S. national military strategy. This Maritime 
Strategy integrated into one clear, consistent document the following: 

e A number of long held views of Navy and Marine Corps senior officers.*! 


e Certain newly refined concepts developed in the fleet and at the Naval War 
College. ) 


e Agreed national intelligence estimates. 

e The strategic principles articulated by Secretary Lehman. 
Concepts developed by the Navy’s warfare communities and fleets, as well as by Army, 
Air Force, joint, and allied commanders, were examined and incorporated as 
appropriate. The job was spearheaded by the Strategic Concepts Group on the staff of 
the Chief of Naval Operations. [Ref. 45: p. 113] 


*lThe current CNO states: “The Maritime Strategy represents a consensus of 
professional opinion and carries the acceptance of both the U.S. Government and the 
governments of our allies” (Ref. 31: p. 15]. 
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In 1984, the Maritime Strategy was approved by Admiral James D. Watkins, 
then-Chief of Naval Operations, and General P.X. Kelley, Commandant of the Marine 
Corps. In late 1985, Secretary Lehman, Admiral Watkins, and General Kelley--having 
ensured that the Maritime Strategy met their requirements and represented both their 
thinking and that of their superiors--submitted manuscripts containing the strategy’s 
basic tenets to the Naval Institute; these articles were published in a special 
supplement to the January 1986 Proceedings. (Ref. 45: p. 113] | 

The Maritime Strategy, set in the context of national strategy, emphasizes 
coalition warfare, the criticality of allies, and the cooperation of the other services. It 
supports the pillars of the national strategy: 

® Deterrence 

e Forward Defense 

e Alhance Solidanty 
It recognizes that the unified and specified commanders listed in Figure 3.1 fight the 
wars. It does not purport to be a detailed war plan with firm timelines, tactical 
doctrine, or specific target sets. It is designed to support campaigns in ground theaters of 
operations both directly and indirectly and thus places great emphasis on joint operations. 
[Ref. 46] 

The goal of the overall Maritime Strategy is to use maritime power, in 
combination with the efforts of the other services and forces of the allies, to bring 
about war termination on favorable terms. In a global war, the objectives are to: 


e _Deny the Soviets their kind of war by exerting global pressure, indicating that 
the conflict will be neither short nor localized. 


e Destroy the Soviet Navv: both important in itself and a necessary step to 
realize other objectives. 


e Influence the /and battle by limiting re-deployment of forces, by ensuring 
reinforcement and resupply, and by direct application of carrier air and 
amphibious power. 


e Terminate the war on terms acceptable to the United States and the allies 
through measures such as threatening direct attack against the enemy's 
homeland or changing the nuclear correlation of forces. 


The Strategy is a design for relating means to ends. The ends are clear: deterrence or-- 
should deterrence fail--war termination on terms favorable to the United States and its 


allies. The means are also clear: the 600-ship Navy.** The basic concepts essential to 
the understanding of the Maritime Strategy are shown in Figure 3.7. [Ref. 46] 


22a dmiral Trost has written: (The Maritime Strategy) “was not--and is not--a 
force-builder, and it was certainly not the origin of the 600-ship Navy” [Ref. 31: p. 15]. 
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Peacetime Presence 

Crisis Response 

Warfighting 
(1) Deterrence or Transition to War 
(2) Seizing the Initiative 


(3) Carrying the Fight to the Enemy 





Figure 3.7. Maritime Strategy Basics. 


2. The Basics 
a. Peacetime Presence 

Sea power is relevant across the spectrum of conflict, from routine 
Operations in peacetime to the provision of the most survivable component for 
deterring strategic nuclear war. The Maritime Strategy provides a framework for 
considering all uses of maritime power. Figure 3.8 illustrates the spectrum of conflict 
and draws attention to the importance of the lower levels of violence where navies are 
most often the key actors. The key goal of the peacetime strategy is to further 
international stability through support of regional balances of power. The more stable 
the international environment, the /ower the probability that the Soviets will risk war 
with the West. This goal is accomplished through a variety of peacetime operations 
including naval ship visits to foreign ports and training and exercises with foreign naval 
forces. [Ref. 46: pp. 7-8] 

b. Crisis Response 

The heart of the evolving Maritime Strategy is crisis response. [f war with 
the Soviets ever comes, it will probably result from a crisis that escalates out of control. 
The ability to contain and control crises is an important factor in the ability to prevent 
global conflict. Between 1946 and 1982, in some 250 instances of employment of 
American military forces, naval forces constituted the principal element of the response 
in about 80% of the crises. Reasons for selecting naval forces as the instrument of 


choice for crisis management and deterrence of conflicts include: 
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Figure 3.8 The Spectrum of Conflict-Navy. 


e Forward-deploved posture and rapid mobility make naval forces readily 
available at crisis locations worldwide. 


e Naval forces maintain consistently high states of readiness because of forward 
deployments. 


e Naval forces increasingly operate with friendly and allied armed forces and the 
other services. 


e Naval forces can be sustained indefinitely at distant locations, with logistics 
support relatively independent of foreign basing or overflight mghts. 


e Naval forces bring the range of capabilities required for credible deterrence such 
as maintaining presence, conducting surveillance, threatening the use of force, 
conducting naval gunfire or air strikes, landing Marines, evacuating civilians, 
establishing a blockade or quarantine, and preventing intervention by Soviet or 
other forces. 


e Naval forces have unique escalation control characteristics that contribute to 
effective crisis control. Naval forces can be intrusive or out of sight, 
threatening or non-threatening, and easily dispatched but just as easily 
withdrawn.?? 


*3The current CNO states: “Operating in international waters, it {the Navy} 
enjoys the unique advantage of being able to signal menace without violating sovereignty, 
and once the need is past, of being able to sail over the horizon without signalling retreat 
(Ref. 31: p. 14]. 
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If the peacetime presence and crisis response tasks are done well, deterrence is far less 
likely to fail. Deterrence can fail, however, and the next section describes how the 
Navy would be used in a global war against the Soviets. [Ref. 46: p. 8] 
c. Warfighting | 

Should war come, the Soviets would prefer to use their massive ground 
force advantage against Europe without having to concern themselves with a global 
conflict or with actions on their flanks. The key to countering this is to ensure the 
Soviets will have to face the prospect of prolonged global conflict. The strategy for 
performing this consists of three phases: deterrence or the transition to- war, séizing the 
initiative, and carrying the fight to the enemy. There are no fixed time frames associated 
With these phases; they provide a broad outline of what is to be accomplished. 
[Ref. 46: p. 8] 

(1) Deterrence or Transition to War. The initial phase of the Maritime 
Strategy would be triggered by recognition that a specific international situation has 
the potential to grow to a global superpower confrontation. The goal of this phase is 
deterrence. Keys to the success of both the initial phase and the strategy as a whole are 
speed and decisiveness in national decisionmaking. As more functions are transferred to 
the reserve forces, execution of the President’s authority to call up reservists** becomes 
increasingly crucial to successful implementation of the strategy. The United States 
battle of the first salvo” or deal with that if it 
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must be in position to deter the Soviets 
comes. Even though a substantial fraction of the fleet is forward deployed in 
peacetime, prompt decisions are needed to permit rapid forward deployment of additional 
forces in crisis. The need for forward movement is obvious. This is where the Soviet 
fleet will be, and this is where the Navy must be prepared to fight. Aggressive forward 
movement of anti-submarine warfare forces, both submarines and maritime patrol 
aircraft, will force Soviet submarines to retreat into defensive bastions, to protect their 
ballistic missile submarines. This both denies the Soviets the option of a massive, early 
attempt fo interdict the sea lines of communication and counters such operations against 
them that the Soviets undertake. [Ref. 46: pp. 8-10] 

(2) Seizing the Initiative. If war comes, the Navy will seize the initiative 


as far forward as possible. Seizing the initiative is vital for several reasons: 


24This call up is currently limited to 100,000. Virtually the entire Navy cargo- 
handling capability and all Navy combat search and rescue capability, for example, 
depend on reservists. [Ref: 46: p. 10] 
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e It demonstrates to the allies the United States’ determination to prevail and 
contributes to alliance solidarity. 


e §=6 The history of war indicates that gaining the initiative is the key to destroying an 
opponent's forces. 


e Seizing the initiative opens the way to apply pressure on the Soviets to end the 
war on our terms--the new goal of the strategy once deterrence has failed. 


Seizing the initiative is accomplished through the Navy classic tasks of: 

e Antisubmarine Warfare (ASW) 

e Antisurface Warfare (ASUW) 

e Antiair Warfare (AAW) 

e STRIKE Operations 

e Counter Command and Control 

e Mine Warfare 

e Special Operations 

e Amphibious Operations 

e = Sealift 

ASW will be conducted to prevent leakage of enemy forces to the 

Open ocean where the Western Alliance’s resupply lines can be threatened. ASUW 
involves carriers, submarines, cruise muissile-equipped surface ships, and land-based 
forces eliminating forward-deployed Soviet surface ships. AAW demands offense and 
defense in depth, long range indication and warning, long range interception and 
surveillance, and base neutralization; it is an area where the contribution of the allies 
and other services is particularly important for the overriding goal is to counter the 
Soviets’ missile launching platforms: to shoot the archer before he releases his arrows. 
Successes in ASW, ASUW, and AAW are crucial to effective prosecution of offensive 
STRIKE warfare. To apply strike capability, carriers must be moved into positions 
where, combined with the U.S. Air Force and allied forces, they can bring to bear 
added strength needed on NATO’s Northern or Southern flanks, or in Northeast Asia. 
The strike power of carrier battle forces can also be augmented with conventional land- 
attack TOMAHAWK cruise missiles launched from submarines or surface ships. 
(Ref. 46: p. 12] 

(3) Carrying the Fight to the Enemy. The tasks in this phase are simular 
to those of earlier phase, but must be more aggressively applied as war termination is 
sought on favorable terms to the United States and its allies. The goal would be to 
complete the destruction of all Soviet fleets which was begun in the second phase. 
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During this phase, the United States and allies would press home the initiative 
worldwide, while continuing to support air and land campaigns, maintaining sealift, 
and keeping sea lines of communication open. 

The various tasks in all phases of the Maritime Strategy must be 
implemented simultaneously on, Over, and under the sea. The forces combine in a 
synergistic way, both to deter and to win if deterrence fails. The complexity of the 
tasks makes it essential that the war not be micro-managed from Washington, but 
rather that options and broad concepts be provided to assist the unified commanders in 
implementing their detailed plans. Command, control, communications, and 
intelligence (C31) combine to form the glue that binds this entire effort together. 
Space*> is an essential factor in command, control, communications, and intelligence. line 
Navy 1s the number one tactical user of information from space. The information 1s 
recovered, fused in real time, and continuously disseminated to all tactical users at sea. 
Although the importance of space has long been understood intuitively, the Maritime 
Strategy clarifies the essentiality of space for a Navy with global responsibilities. 
[Ref. 46: p. 13] 

3. The Methods and Resources of Conducting Over-the-Horizon Operations 
a. Methods 

Figure 3.9 [Ref. 47] lists the dominant activities and establishes the context 
for modeling the antisurface warfare (ASUW) and STRIKE mission areas. Even 
though this description was taken from a research contribution done solely for the 
ASUW_mission area, the author asserts that STRIKE warfare uses some of the same 
methods and resources to conduct its missions. 

The major tasks are to find targets, allocate assigned forces for the attack, 
and prosecute the engagement. The engagements envisioned involve beyond line-of- 
sight (BLOS) or Over-the-Horizon (OTH) communications, weapons, and sensors; 
some of these may not be under the control of the Officer in Tactical Command 
(OTC). He needs status information from outside. Operations of the enemy and the 
U.S. task group proceed under basic strategic, tactical, and doctrinal guidelines and in 
the natural and manmade environments where engagement occurs. An engagement, 
from assignment of the attack mission until completion of the last attack, may last 


several days. The process shown in Figure 3.9 1s described below: 


*>”Space” in this context does refer to outer space. 
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(1) 


(2) 


(3) 


(4) 


Locate Targets and Attackers 


Assess Situation: Plan Allocation of Attackers to Targets 
Move to Create Engagement Opportunities 
Reassess and Give Orders to Attack or Abort 


Execute Engagement 





Figure 3.9 The Engagement Process for ASUW. 


Locate Targets and Attackers. The processing of sensory data 
(electromagnetic and acoustic emissions and reflections) into raw detection 
(positions and frequencies) is done by detection systems both inside and 
outside of the task force. The classification of platform type suffices for 
assignment of responsibility for action to one of the defensive mission 
managers (ASW, AAW, ASUW). The identification (friend, foe, or unknown) 
of a detected entity is equivalent to establishing its intent and is used to decide 
whether engagement is to take place. 


Assess Situation: Plan Allocation of Attackers to Targets. The condition of all 
forces is assessed before, during, and after an engagement. Enemy status may 
be more difficult to. determine; various tactical publications and damage 
assessment rules must therefore be applied. Planning produces a list (in order 
of priority) of feasible attack assignments against targets. The choice of a 
particular plan from among these possible attacks involves an estimate of the 
possible outcome. After consideration of the externally imposed constraints 
and strategic objectives, a basic operational plan can be issued. 


Move to Create Engagement Opportunities. Each attack platform commander 
is constrained by the operational plan he is given. He then develops his 
implementation plans in accordance with local conditions and the mobility 
status and weapon envelopes of his platforms. His planning must take into 
account countermeasures by the targets and may be based on existing tactical 
concepts. Eventually, the commander may decide that he either has an 
engagement opportunity or cannot attain one. This result is reported and 1s 
the basis for orders from the OTC. 


Reassess and Give Orders to Attack or Abort. A change in the status of 
engagement opportunities (either that they now exist or that they are 
unattainable) requires the OTC to decide how to act. He must, accordingly, 
update the effectiveness assessment he made when drawing up his initial plans 
and adjust the attacker-target pairing assignments. Operational orders are 
then revised with particular attention paid to the force’s defensive posture. 
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(5) Execute Engagement. The attack platform commander is responsible for 
execution of the attack. Decisions about which weapon to use depend on the 
availability of the systems; these may be in use for other missions or may be 
entirely inoperative. In Over-the-Horizon engagements, good data on target- 
attacker location is crucial for a fire control solution. Similarly, continuous 
control and monitoring of the launched weapon ts tenuous without special 
sensors. The actual impact of the weapon may or may not be observed, thus 
making the weapon status information only occasionally available. This 
information is fed back for assessing engagement results and deciding on a 
plan for reattack, if needed. 


- 6. Resources , m= 

The primary strike assets for attacking land-based OTH targets are aerial 
and missile weapons systems. The aerial means are carrier based fighter aircraft 
Carrving a variety of munitions and the missile is the TOMAHAWK cruise missile. 

(1) Attack Aircraft. Carrier based attack aircraft provide the platforms 
from which a variety of munitions can be launched against OTH land-based targets. 
Some of the platforms and munitions used in these missions appear in Figure 3.10, 
with the emphasis again on laser systems and munitions. (Ref. 44] 

(2) TOMAHAWK Cruise Missiles. The TOMAHAWK cruise missile 
provides the long-range striking power against surface and land targets previously 
found only in tactical aircraft. Although the TOMAHAWK 1s not a substitute for fleet 
tactical aircraft, it does provide a significant increase in fleet standoff range and 
firepower. The range of a TOMAHAWK is approximately 250 miles; 60 to 100 
TOMAHAWKS are approximately the equivalent of 30 combat loaded A-6Bs. The 
TOMAHAWK gives the commander convincing options other than the commitment of 
a carrier. The peacetime presence of a single destroyer on the horizon of a troubled 
country can provide the same possibility of naval intervention ashore that in the past 
required the carrier--and her absence somewhere else. It provides a crisis response by 
permitting precise surgical strikes of specific high-value targets without any possibility 
of losing U.S. pilots. [Ref. 48: pp. 52-53] 
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Figure 3.10 Navy and Marine Corps Platforms and Munitions. 
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Cruise missiles are basically nuclear or conventionally armed weapons 
powered by turbofan engines. They fly at subsonic speed (about 0.5 Mach) and are 
guided, with the exception of one version, by an inertial guidance unit updated by a 
terrain contour matching (TERCOM) system. This system matches scenes detected on 
the actual flight path with digital maps stored in the missile’s computer. Five types of 
cruise missiles are currently in production. The air-launched cruise missile (ALCM), 
ground-launched cruise missile (GLCM), and TLAM/N model of the TOMAHAWK 
sea-launched cruise missile (SLCM) are nuclear. The other SLCMs are the 
conventionally armed TLAM/C for attacking tactical land-based targets and a 
conventionally armed TOMAHAWK anti-ship cruise missile (TASM) for destroying 
enemy surface ships and submarines. [Ref. 49: pp. 47-64] 

‘The missiles could be used preceding TACAIR strikes in order to 
suppress target defenses. This combination could reduce aircraft attrition and increase 
the level of damage inflicted on the target. There is clearly a tradeoff between using 
TOMAHAWK and TACAIR. If the “cost” of the mission is driven by expected 
aircraft attrition rates or the air wing 1s otherwise engaged, then the TOMAHAWK is 
an appropriate choice of strike weapon. [{Ref. 48: pp. 52-53] 

The TOMAHAWK land-attack missiles’ candidate targets are 
generally those considered to be high leverage. TOMAHAWK land-attack missiles are 
suitable for employment in three general strike roles: 


e Defense Suppression. Candidate targets include enemy command and control 
_ facilities, Surface to Air Missile (SAM) sites, and aircraft on the ground. 


‘e «©. Surgical Strike. Potential targets could include power stations, oul refineries, 
and fuel and munition depots. 


e Interdiction. Targets could include railyards, bridges, dams, port facilities, and 
airfields. [Ref. 48: p. 52-53] 


E. COMPARISON 

A favorable comparison between the Maritime Strategy and AirLand Battle 
doctrine can be made in several areas. The discussion parallels the order in which the 
AirLand Battle and Maritime Strategy were previously presented and represents the 


author’s view of the common areas. 
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1. The Basics 
a. Objectives 
The objective of all operations in the AirLand Battle is to impose the 
United States’ will upon the enemy--to achieve U.S. purposes. The goal of the overall 
Maritime Strategy is deterrence--or should deterrence fail--to use maritime power to 
bring about war termination on favorable terms. Recalling that mulitary strategy is 
derived from policy, these statements of objectives would appear to be compatible if 
“U.S. purposes” and “favorable terms” are compatible. The author believes the intent 
of these’ phrases in both documents is to emphasize that military “operations are 
undertaken solely to achieve stated policy objectives issued by the civilian political 
leaders of the country. In this regard, the documents are in harmony. 
b. Level of War 
Operational art in AirLand Battle doctrine is the employment of military 
forces to attain strategic goals; it requires “a careful understanding of the relationship 
of means to ends”. The Maritime Strategy is “a design for relating means to ends”. 
The conclusion reached by Commander Bradley in his War College essay would appear 
to be correct: the basic doctrines are one in the same at the operational level of war. 
[Ref. 50: pp. 12-14] | 
c. Tenets 
Initiative is the first AirLand Battle tenet. Seizing the Initiative is the 
second phase in the Warfighting portion of the Maritime Strategy. Agility, as the 
second AirLand Battle tenet, could be compared on the level of moving forces to where 
they can influence the battle. The Army has recently recognized the need for lighter 
forces, with the accompanying ability to move them quickly to where they are needed. 
The Maritime Strategy emphasizes the need for politicians to allow for early 
deplovment and activation of reserves so that forces can be brought to bear, should 
they be needed. The combination of these tenets and requirements underscore the 
absolute need for civilian political leaders to allow for positioning of forces early so 
that a military response will remain viable; otherwise, the initiative will not be seized 
and military options will be less than optimal. 
Fighting the war in depth and synchronizing joint and combined operations 
pervade both documents. For the AirLand Battle, the concept of depth is a tenet and 
is included as an area of operations. In the Transition to War and Warfighting 


portions of the Maritime Strategy, force projection and “shooting the archer before he 
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releases his arrows” are key elements of the overall plan to limit the enemy’s ability to 
influence or enter the battle at a later date. Conducting joint deep operations requires 
synchronization. Both the AirLand Battle and Maritime Strategy acknowledge the 
need for the other services bringing the enemy under their combined forces’ strength. 
Performing tasks simultaneously on, over, and under the sea requires synchronization 
in order to prevent fratricide. Bringing four services and their allies together, without 
fratricide or collateral damage, at the correct place and time to maximize firepower, 
requires synchronization. Whether expressly called that or not, the requirement for 
joint déep operations will require synchronization. a 
d. Area of Operations 

Rear battle for the Army contains the Navy’s actions to maintain the sea 
lines of communication (SLOC). The rear battle in a nautical sense can also be 
thought of in terms of protection of the homeland, where an agreement between U.S. 
Coast Guard and Navy forces has established Maritime Defense Zones for defense of 
the United States’ contiguous seas. Mine warfare and attack submarine forces will 
certainly be involved in the rear battle, protecting territory and supply lines. 

Deep operations in the AirLand Battle seek to disrupt the enemy’s 
operational tempo and delay follow-on forces from entering the battle. Areas of 
interest and influence are described in terms of time more than in terms of geography. 
The deep battle at sea will concern itself with the attacking of opposing naval forces 
before they can brought to bear on U.S. naval forces and destroying naval supply lines 
and -depots. Carrying the Fight to the Enemy is operationally similar to Deep 
Operations; the characteristics of high leverage targets, distances between the main 
force and these targets, the processes used to engage these targets, and the weapons 
systems used to prosecute the engagements are all similar. The comparison is 
continued below of the methods and resources for conducting deep battle and over-the- 
horizon missions. [Ref. 50: pp. 12-14] 

2. Methods and Resources 
a. Methods 

Figure 3.11 [Ref. 51: p. 25] shows the elements of a basic Command and 
Control (C2) process model. These elements will be used to compare the processes of 
J-SAK targeting and ASUW/STRIKE engagements. The purpose of comparing the 
targeting and engagement processes with the generic C2 process is to highlight the 


similarities and insure no important function has been omitted. 
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External Data 
« Desired State _ 


to higher authority ——p 


Figure 3.11 Command and Control (C2) Model. 


The SENSE function corresponds to all data-gathering activities. It is 
concerned with extracting signals from the environment. The PROCESS function acts 
upon these signals to attempt to extract meaning from them. External data not 
directly from the environment may be used. These may include intelligence analyses 
indicating patterns representative of division headquarters, etc. The PROCESS 
function produces event reports and status reports for use by later functions. The 
COMPARE function compares the state of the environment, as determined by reports 
from the process function, with a desired state as specified by some external source. 
Based upon this comparison, the DECIDE function determines what should be done to 
move the actual state to the desired state and the ACT function executes that decision. 
[Ref. 51: pp. 23-46] 

Figure 3.12 shows the side-by-side comparison of the C2, J-SAK targeting, 
and ASUW,STRIKE engagement processes. All functions appear in their original 
order. However, since the functions do not appear in the C2 process order, 
underscored functions are placed besides their corresponding C2 function in the 
diagram. Similar functions performed by different services at different locations could 


be combined, if it was considered desirable or necessary. -Even though there is not a 
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one for one match to each other, all functions have been included and represent an 
Opportunity for joint cooperation at each level. The “feedback” loop of Figure 3.11 
would represent the assessment process after an engagement to determine the need for 
further action. The comparison with a generic C2 model demonstrates the similarities 


and that no important function has been overlooked in these processes. 


C2 Process J-SAK Process ASUW/STRIKE Process 


Establishing Objectives 
and Priorities 


Collecting Locate Targets 
Information and Attackérs 


Detection 
PROCESS Location Locate Targets and 
Attackers 
Identification 
COMPARE _—_ Establishing Assess Situation, 
Objectives — Plan Allocation 
and Priorities of Attackers 
to Targets 
Move to Create Engagement 
Opportunities 
DECIDE Decision Move to Create Engagement 
: 3 Opportunities 
Reassess and Give Orders 
to Attack or Abort 


Execution Execute Engagement 





Figure 3.12 Comparison of C2 Model and the Engagement Processes. 


b. Resources 
As explained previously, the emphasis on resources was on laser systems 
and munitions. Figures 3.6 and 3.10 were extracted from a joint publication on laser 
designation of targets. Obviously, there are other resources available for the 


prosecution of deep targets. The opportunities for joint cooperation appear to the 
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author to lie primarily in prosecuting land-based deep targets with TACAIR resources 
of all four services. Transitioning to the last chapter, CBRS requires some foundation 
on which to derive military requirements. The joint doctrine on laser designation 
establishes this foundation. The resources used to engage deep and OTH targets were 
purposely displayed to highlight the similarities. This provides a vehicle for discussion 


in the final chapter of a space-based laser designator. 


F. SUMMARY 

This chapter contains the materiel used to establish a general and specific cantext in 
which space system support will be examined in the next chapter. The 1986 AirLand 
Battle doctrine provides the general context for the Army and Air Force interplay in 
performing missions; the 1986 supplement to the U.S. Naval Institute’s Proceedings 
provides the general context for Navy and Marine Corps interplay in performing 
missions. Within these general contexts, the methods and resources used to perform 
the Joint Attack of the Second Echelon (J-SAK) and attack of land based targets at 
Over-the-Horizon (OTH) ranges are explored. After reviewing J-SAK and OTH, a 
comparison of the AirLand Battle and Maritime Strategy showed that: 


e The AirLand Battle and Maritime Strategy objectives are to achieve the stated 
policy objectives issued by civilian political leaders of the country. 


e The doctrines are compatible at the operational level of war. 


e The fundamental principles of AirLand Battle appear as four tenets and are 
reiterated or reinforced in different forms throughout the Maritime Strategy. 


e - Activities in one services’ area of operations may be included in another 
services area of operations. Opportunities for joint cooperation appear to lie in 
prosecuting land-based deep targets with TACAIR resources of all four services. 


With the ground work now established, the four CBRS areas of mission, historical 
perspective, threat, and technological forecast will be used to provide an analysis of a 


space-based laser designator. 
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IV. AN EXAMPLE OF THE CBRS PROCESS 


A. INTRODUCTION 
1. A Command and Control View of the Laser Designator Function - 

Laser designators act as an interface device. Recall from Chapter III the 
generic Command and Control (C2) model (Figure 3.11). A human being (a spotter) 
or electronic sensor sees a target (SENSE) and relays the grid coordinates of the target 
to an organization whose has the responsibility to PROCESS, COMPARE, and 
DECIDE what should be done. If an attack aircraft with laser guided munitions is 
selected to engage the target (ACT), a spotter acts as the final controller of the 
engagement because he designates the target with laser energy. The image the spotter 
observes is translated into laser energy which the laser guided munitions sense. The 
designators acts as an interface device between the SENSE and ACT functions. 

It is important to interface the detecting sensor with the engaging munition. 
If the target is detected by an emission of signals (through Communications 
Intelligence--COMINT or Electronics Intelligence--ELINT), and if the attacking 
weapon is a missile which seeks that kind of emission (a High-Speed Anti-Radiation 
Missile--HARM), then the engagement is compatible. If the target is spotted by a 
person or through Imagery Intelligence (IMINT), then the engagement weapon must 
either lock onto that image (which requires the spotter to continuously sight on the 
target) or be translated into a form that the weapon platform and weapon can use to 
engage the target (grid coordinates or laser designated energy). 

2. Why a Space-Based Laser Designator 

As stated in Chapter II, even when specific deficiencies do not exist, 
technological opportunities should be explored that may enhance a mission area. It is 
possible that the research being done on lasers for the Strategic Defense Initiative 
(SDI) could provide a technological opportunity that would benefit the terrestrial use 
of laser guided munitions. The example chosen to illustrate the CBRS process is a 
space-based laser designator. Some of the other reasons for this selection are listed 
below: 


e Prior studies of space-based laser designators have not been found. No ongoing 
work is being conducted or has been proposed for this idea. It therefore allows 
an unclassified discussion without violating any. security classifications. 
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e The space mission which would be performed by a space-based laser designator 
is a force application mission. Since the audience for this paper might not be 
aware of the military space missions, this example gives an opportunity to 
discuss them. 


e Joint doctrine does exist on joint laser designation of targets. The example 
provides a vehicle to discuss the four areas of mission, threat, historical 
perspective, and technological forecasts and have a joint, doctrinal base on 
which to show the relationship between mission requirements and space 
limitations. 


e Not all space systems have the treaty implications that a space-based laser 
designator would generate. This provides a vehicle to examine the political and 
pragmatic dilemma of conforming to treaty specifications while meeting the 
needs of national security. 


e It has been speculated that the ultimate goal of SDI is to attack ground targets. 
This will examine one aspect of that argument. 


e Work has been and is being done on space lasers. Information is available to 
discuss the technological considerations of this idea as part of the CBRS 
process. 


3. Organization of this Chapter 

The four areas that will be examined are highlighted in Figure 4.1. The 
purpose of this examination is to demonstrate the CBRS process on a space-related 
example. In the interest of brevity, it is not intended as an in-depth review or a 
comparison of alternate methods of performing the same mission with different, 
terrestrial assets. By considering the mission, historical perspective, threat, and 
technological aspects of a space-based laser, the limitations imposed on any space 
application will hopefully be surfaced. Space systems should be considered when the 
svstems can meet mission requirements for a combination of lower cost or higher 
performance than can other systems. By following the CBRS process, these limitations 


can be viewed along with the advantages of using space-based assets. 
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Figure 4.1 CBRS Areas to be Covered in this Chapter. 


B. MISSION 
1. Military Space Missions 
Military space missions are broken into categories as shown in Figure 4.2 

[Ref. 52]. Space operations are performed to accomplish space missions. Space 
operations is a broad generic term descriptive of a wide range of actions and activities 
performed by space systems to accomplish military objectives. Space operations are 
associated with: 

e Preparation for launch. 

e Launching, on-orbit operations and support. 


e Satellite surveillance and warning, controlling spacecraft, and recovering earth- 
orbital and extra-earth-orbital vehicles. 


e Terrestrial activities that command, control, support, sustain, and surveil 
spacecraft between launch and mission termination. 


A description of the basic space missions accomplished by space operations follows. 
a. Force Enhancement 
By far the largest number of current military space missions are performed 
in the area of force enhancement. Force enhancement is a combat-support mission 
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Figure 4.2 Military Space Roles and Missions. 


area involving the use of space systems to improve the effectiveness of military forces. 
Below are listed some of these support functions with an example (if available): 

e Communications. MILSTAR-advanced communications satellite. 

e Navigation. GPS-Global Positioning System. 

e Terrestrial Surveillance. DSP-Defense Support Program. 

e Terrestrial Targeting. 

e Space Surveillance. SPADATS-Space Detection and Tracking System. 

¢ Mapping, Charting, and Geodesy. LANDSAT- Land-use satellite. 

¢ Environmental. DMSP-Defense Meteorological Satellite Program. 


e Search and Rescue. SARSAT-Search and Rescue satellite. [Refs. 52,53: n.p., 
pp. 33-39] 


6b. Space Support 
Space support is combat-support mission area involving all necessary 
prelaunch preparations and activities involved with deploying and sustaining space 
systems. It includes such functions as: 


e Space Launch and Recovery. The preparation, buildup, launch, deployment 
and (if necessary) retrieval of space systems as well as the space transporter. 
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e Orbit Transfer. Operations involving the use of propulsive stages to maneuver 
satellites from their initial orbit to their final mission orbit. 


e On-orbit Control. Operations to plan, train, direct, and sustain deploved 
military space systems. 


e Management, planning, and operations support activities. These include 
manpower, training, safety, education, and logistics support. [Ref. 52] 


c. Space Control 
Space control is a combat mission area providing freedom of action in 
space for friendly forces while denying it to the enemy. It embodies the concept of 
“space superiority” and consists of two parts: | | 


e Counter Space Operations. These are spaceborne or terrestrial operations 
conducted to gain or maintain control of and dominance over the space 
medium. Included are measures to ensure that friendly space forces have 
freedom of action through the space medium. This is carried out by nullifying 
the enemy’s offensive and defensive space capabilities. 


e Space Interdiction. This function is conducted against the enemy’s space lines 
of communication (Space systems used to support or participate in military 
Operations) which could be used to support operations against friendly forces. 
[Ref. 52] 


d. Force Application 
. Force application is a combat mission area conducted from space against 
terrestrial (land, sea, air) targets with the objective of influencing a terrestrial conflict. 
Force application missions from space could encompass strategic offense and defense; 
interdiction of enemy forces and close support. [Ref. 52] 

The purpose of this discussion was to familiarize the reader with the 
possible missions which could be performed by the military. A space-based laser 
designator would appear to fall into the category of force application. To the author's 
knowledge, no programs currently perform within the definition of force application; 
laser designation from space would definitely fill this void. 

2. Joint Doctrine on Laser Designation of Targets 

One of the areas where definitive joint doctrine does exist is in the area of 
laser guided munitions. Joint Laser Designation Procedures is a 525-series pamphlet 
which provides the joint tactics, techniques, and procedures for employing laser 
designators with acquisition devices and laser guided munitions. It was written to be 
used by the US Air Force Tactical Air Command (TAC), US Army Training and 
Doctrine Command (TRADOC), US Atlantic Fleet (LANTFLT), and Marine Corps 
Development and Education Command (MCDEC) to teach joint laser procedures. It 
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may also be used by joint and service component forces to conduct joint laser training 
and operations. It was written to be applicable to U.S. Readiness Command 
(REDCOM) forces during training, exercises, and contingency operations. 
[Ref. 44: pp. i-1i] 

Recall from Chapter III that the primary means to attack deep targets for the 
corps is through the use of attack aircraft. The STRIKE mission of the Navy and 
Marine Corps use fighter aircraft to attack land-based or sea-based targets at over-the- 
horizon ranges. The laser systems and munitions that can be used for these missions 
were shown in Figures 3.6 and 3.10 and were extracted from this pamphlet. 

Four requirements exist for using the laser target designator resources of the 
services against deep or over-the-horizon targets. These requirements are shown in 


Figure 4.3. 


The pulse repetition frequency (PRF) code of the laser designator and the 
Laser Spot Tracker (LST) or Laser Guided Weapon (LGW) must be the 
same. 


An agreed upon direction of attack is necessary, because the LST or 
LGW must be able to “sense” sufficient laser energy reflected from the 
target being designated. 


The laser designator must be designating the target at the correct time. 


The delivery system must release the weapon within the specific weapon’s 
delivery envelope. 





Figure 4.3 Requirements for Using Laser Systems. 


Laser designators emit a very narrow beam of infrared (IR) energy. Although 
IR energy cannot be seen with the naked eye, its energy beam and spot are similar to 
that of a narrow pencil-like beam of light. Laser seekers look for laser designator 
energy on a specific pulse repetition frequency (PRF) code. Designators and seekers 
must work together as a team on a specific code, so that seekers will not detect or 
interfere with designators set on other codes. The designator and seeker pulse codes 
use a truncated decimal system of three and four digit codes which correspond to 
specific PRFs. The lower the code number, the faster the laser pulse rate. The faster 
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pulse rates give the seeker the most opportunity to acquire the target in the time it is 
available, but requires more power. The requirement to operate on different PRFs 
would require a space-based laser to have the capability of switching PRFs and the 
power to sustain the lower code‘higher frequency pulses. [Ref. 44: pp. 51-54] 

The other three requirements impose limitations on a space-based laser 
designator’s orbit. Figure 4.4 illustrates the engagement fan possible for a satellite 
passing over a target. The target must be in the lasers field of view and oriented such 
that an attacking system would receive the laser's reflected energy. The orbital 
parameters would tend to dictate the times that engagements could be conducted and 
when the laser would be turned on. The platforms which carry the munitions (listed in 
Figures 3.6 and 3.10) would have to know the direction of satellite passage and the 
approximate position of the target to release the munitions within the weapon's 


celiverv envelope. 
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Figure 4.4 Geometry of Engagement. 
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C. HISTORICAL PERSPECTIVE 
1. Space Related Treaties 
Any discussion of space systems must include a discussion of the treaties 
which impose restrictions on the use of space systems. Figure 4.5 [Ref. 54: pp. 
132-134] presents the pertinent treaties and limitations which could limit the 


deployment of a laser designator in space. 


1967 Outer Space Treaty = 


1. Outer space, including moon and other celestial bodies, are free for 
exploration and use by all states without discrimination. 


Outer space and celestial bodies are not subject to national 
appropriation by claim of sovereignty, use or occupation, or other 
means. 


Space activities shall be conducted in accordance with international 
law, including UN charter. 


Moon and other celestial bodies are to be used exclusively for peaceful 
purposes. 


Prohibited activities: 


a. Nuclear weapons and other weapons of mass destruction (e.g., 
chemical, biological) not to be: 


e Ofrbited around earth. a 

e Installed on celestial bodies. 

e Stationed in outer space in any other manner. 
b. On celestial bodies, it is forbidden to: 


e Establish military bases, installation, and fortifications. 


e Test any type of weapon. 
e Conduct military maneuvers. 


Use of military personnel for scientific research or other peaceful 
purpose is permitted. 


Requires international consultations before proceeding with activities 
which would cause potentially harmful interference with activities of 
other parties. 





Figure 4.5 Summary of Space Treaties. 
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1968 Agreement on Rescue of Astronauts and Return of Space Objects 


1. Provides for rescue and return of astronauts who land in territory of a 
party or a non-national area. 


2. Provides for return to launching state of space objects which are found 
outside its territory. Launching state required to provide identifying 
data and take steps under direction and control of finding party to 
eliminate range of harm from hazardous or deleterious space objects. 


1971 Agreement with USSR on Measures to Reduce Risk of Nuclear War 


e Obligates each party to notify other party of detection by missile 
systems of unidentified objects or signs of interference with missile 
warning systems or related communications facilities, if such 
occurrences create risk of nuclear war. 


1972 Convention on International Liability for Damage Caused by Space 
Objects 


1. Launching state absolutely liable for damage on earth or to aircraft in 
flight caused by its space object. 


2. Liability for damage caused by a space object to another space object 
Or to persons or property on board such a space object, anywhere 
except on surface of earth, is determined by fault. 


1972 ABM Treaty with USSR 


1. Prohibits deployment of ABM systems or components except as 
specifically authorized in the treaty. 


2. Prohibits development, testing, or deployment of space-based ABM 
systems or components (prohibition does not apply to research and 
development of space-based ABM systems preceding field testing). 


3. Prohibits giving non-ABM missiles, launchers, or radars capabilities to 
counter strategic ballistic missiles or elements in flight trajectory and 
testing in ABM mode. 


4. Prohibits deployment in future of radars for early warning of strategic 
ballistic missile attack except along periphery of national territory and 
oriented outward. 


5. Prohibits interference with national technical means of verification 
Operating consistent with generally recognized principles of 
international law. 


Figure 4.5  . (cont’d.) 
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6. Prohibits deliberate concealment measures which impede verification 
by national technical means of compliance with the treaty. 


1975 Registration of Space Objects Convention 


Requires a party to maintain a registry of objects it launches into 
Earth orbit or beyond. 


Information on each registered object must be furnished to UN as 
soon as practicable, including basic orbital parameters and general | 
function of the space object. 


1980 Environmental Modification Convention 


e Prohibits military or other hostile use of environmental modification 
techniques as means of destruction, damage, or injury to any other 
State Party if such use has widespread, long-lasting or severe effects. 





Figure 4.5. (cont’d.) 


2. Space-Based Power 

As can be seen in Figure 4.5, there are currently no treaty restrictions on the 
use of nuclear power in space. The United States has typically used batteries, solar 
cells and fuel cells as the primary sources of power for its spacecraft in earth orbit. 
While the Soviets have used nuclear power for some high power requirements, the 
United -States has resisted the use of nuclear power in space except for long range 
probes which use radioactive isotopes for power. It is the author’s opinion that this 
trend will probably continue. Figure 4.6 [Ref. 55: Fig. [V.A-22] shows the electrical 
power output and mission duration of various power supplies available for space 
applications. Assuming that the historical trend continues and that the space-based 
laser would have a mission duration in excess of a month, solar cells could provide up 
to 5 kilowatts of power. This power would operate the laser and other subsystems of 
the spacecrare™ [Ref. 53: p. 36) 
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Figure 4.6 Power Supply Operating Regimes. 


THREAT 


As mentioned in the introduction of the thesis, the limitation of keeping the 


document unclassified forces a somewhat imprecise discussion of the threat. The 


following discussion of the enemy use of laser countermeasures was taken from Joint 


Laser Designation Procedures [Ref. 44]. 


The Soviet Union and its Warsaw Pact allies are the best equipped forces to 
detect and counter the increasingly sophisticated Jaser designator and guidance 
svstems used by the armed forces of Western nations. The Soviets believe 
precision guided munitions (PGMs), specifically advanced anti-tank guided 
missile systems, are one of the most significant threats to their armored vehicle 
inventorv. Within the last 10 to 15 vears, NATO, particularly the United States, 
has become increasingly dependent upon PGMs to balance the growing 
numerical superiority of Warsaw Pact conventional forces. A significant number 
of these advanced weapons employ laser guidance and electro-optic sensors. The 
Soviets have long recognized that effective laser countermeasures are readily 
available and relatively inexpensive. Warsaw Pact open Hhiterature has made 
continuing reference to the capability of natural and man-made obscurants to 
significantly degrade laser systems and night vision devices. [Ref. 44: p. 4] 
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The Soviets are known to be great users of battlefield obscurants to defeat the 
weapons systems dependant on laser energy. The environmental restrictions on lasers 
will be discussed in the next section. It is sufficient at this stage to acknowledge that 
smoke, dust, and chemical particles in the air may attenuate or reflect the laser beam, 
thereby preventing sufficient energy reflection from the target for lock-on by laser spot 
trackers or laser guided weapons. When using obscurants, however, the obscurant is 
usually placed in the line of sight between enemy forces and friendly forces; it is not 
placed over the force which is using them. A space-based laser would force a use of 
obscurants in a manner for which they were never designed to be used. [Ref. 44rp. 14] 

While defeating the enemy’s countermeasures of. lasers, another threat is 
encountered in space. The following excerpt was taken from a report on Anui-Satrellite 
Weapons, Countermeasures, and Arms Control performed by the Office of Technology 
Assessment [Ref. 53}. 


The Soviet Union has been conducting a series of tests of coorbital satellite 
interceptors (“killer satellites”) since 1968. The Department of Defense estimates 
that these anti-satellite weapons became operational in 1971. These weapons are 
believed to be capable of attacking satellites at altitudes up to 5000 kilometers or 
even higher, depending on their orbital inclinations, i.e., very different from the 
latitude of the interceptor launch site. As of 1984 there appeared to be only two 
launch pads for Soviet coorbital interceptors, both located at the Tyuratam 
launch complex. Several interceptors could be launched per day from the 
BOnIoiex. |Rel. 53; pu2) 


As the limitations of lasers are examined in the next section, it will become apparent 
that a space-based laser designator would be susceptible to this threat. [Ref. 53: pp. 
49-91] 


E. TECHNOLOGICAL FORECAST 

The Concepts Based Requirements System recommends that even when a specific 
deficiency does not exist in an area, technological opportunities for improving a 
mission area should be explored. When the Army Space Initiatives Study (ASIS) was 
conducted in 1985, the various proponents for the mission areas in Figure 2.1 were 
given the task of determining what space technology could do for them in their 
respective areas. Having worked in the area of Concepts and Studies within a Combat 
Development Directorate, it appears to the author that the ASIS became a collection 
of current MAA deficiencies with a best guess estimate of where space might help solve 


the deficiencies. Some of the officers responsible for estimating the potential 
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applications of space systems had as much space training as the author had prior to 
attending this curriculum--little or none. Assuming that manning is approximately the 
same as in 1984, the ASIS was competing for the project officers’ time with other 
assignments considered more important (Light Infantry Division actions, for example). 
Therefore, the speculation may not have been as accurate as it could have been. 

Space provides the advantages of covering great distances, assess to restricted 
regions without violating sovereignty, and timeliness if enough satellites are deployed. 
The purpose of this section is to examine what a space-based laser can and cannot do 
if deployed. In this way, some of the limitations of space-based systems in general 
become apparent. 

1. Environmental 

The atmosphere contains a number of constituents which hamper the 
transmission of a laser beam. Figure 4.7 [Ref. 56: p. 20] shows the transmission of 
energy through the atmosphere in the various electromagnetic spectrum bands. Note 
that transmission occurs in “windows” in the atmosphere. These windows permit a 
laser beam to propagate from space to the ground. Another point to note is that 
clouds severly attenuate laser beams in the visible and near infrared spectrum because 
of their water content. The parts of the electromagnetic spectrum most often used for 
self-contained guidance systems are reproduced from Precision Guided Weapons in 
Figure 4.8 [Ref. 56: p. 18]. Since the wavelengths used for laser guided munitions are 
normally in the near infrared and infrared regions, the laser beam does not penetrate 
clouds;it is essential then that the worldwide cloud coverage be considered to 
determine when a laser designator from space can be used. Figure 4.9 [Ref. 55: Figure 
II.B-7] shows the seasonal worldwide average daytime cloudiness. The Middle East 
area appears to have an average of 0-50% sky cover for the entire year. Other areas of 
interest, such as the Soviet Union and Europe, average greater that 50% cloud cover in 
all seasons. 

2. Power 

Nothing stops the development of a program faster than a restriction that 
prohibits the testing or could be interpreted to prohibit the employment of the system. 
As stated in the historical perspective section, treaty restrictions do not limit the use of 
nuclear power in space. In the case of a space-based laser, an interpretation could be 
made that the use of nuclear power in a laser designator makes that designator a 
nuclear weapon and thus be prohibited by the Outer Space Treaty of 1967. This 
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Figure 4.7. Atmospheric Transmission for the Electromagnetic Spectrum. 





Infrared: approx. 0.9 microns (0.9 x 10°° meters), 3-5 microns, and 8-14 
microns. 


Millimeter (1077 meters) wave: around 8.6 mm (35 GHz), 3.2 mm (94 
GHz), and 2.1mm (140 GHz) 


Other Microwave: 3 cm (10°? meters) (10 GHz), 6 cm (5 GHz), and 10 
cm (3 GHz). 





Figure 4.8 Electromagnetic Spectrum for Self-Guided Munitions. 
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Figure 4.9 Seasonal Worldwide Average Daytime Cloudiness. 
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WINTER: OECEMBER — FEBRUARY 


FALL: SEPTEMBER — NOVEMBER 


somewhat stretched interpretation and historical avoidance by the United States of 
nuclear power in earth orbit would seem to restrict the total power of the laser 
designator system to 5 kilowatts. This assumes a mission duration in excess of one 
month and the use of solar cells (Figure 4.6). 

3. Pointing Accuracy 

In 1981, the National Aeronautics and Space Administration (NASA) 

conducted a symposium on space laser power transmission. At the time of the 
symposium, state-of-the-art aiming capabilities were estimated to be approaching the 
precision required for point-to-point transmission for ranges comparable to Earth- 
Moon distances. Skylab telescopes had a pointing accuracy of 4.9 microradians.*° 
Current SDI objectives require a pointing accuracy of less than one microradian and 
this has been NASA’‘s goal in developing large space telescopes and for the 
transmission of space laser power. Figure 4.10 [Ref. 57: p. 144] shows a NASA 
assessment done in conjunction with the symposium which showed the status of space 
laser applications and possible applications among civilian and military missions. The 
figure shows that the intermediate and advanced technology needed for anti-satellite, 
satellite defense, and destruction of ballistic boosters and airborne targets, can be 
applied to a space laser system to destroy surface targets. A space-based laser 
designator could reap the benefits gained in SDI of the pointing accuracy technology. 
[Ref. 57: p. 19] | 

4. Spot Size 

--The spot size for the standard target listed in Joint Laser Designation 
Procedures is 2.3 meters by 2.3 meters [Ref. 44: Appendix A]. The wavelength of a 
laser establishes some fundamental constraints on the optics that can be used with the 
laser. By far the most important is the Fraunhofer diffraction limit, which determines 
how small a spot the beam can form. In this case the spot size is measured as an angle 
(as viewed from the laser) that is proportional to the ratio of wavelength to the 
diameter of the focusing optics (mirrors). The theoretical formula for the ideal case 1s 


shown in Equation 4.1. ° 


— 1.22 x Wavelength(A) 
Spot S1Ze (in radians) = eacapacenDyl (eqn 4.1) 


The formula can be altered to give spot size in meters as shown in Equation 4.2. 


©\ficro is 10°° and one radian equals 57.3° 
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Figure 4.10 Synergisms Among Space Laser Applications. 


ae 1.22 x Wavelength(A) x Target Distance(R) 
Spot size (in meters) = “Optics Diameter (eqn 4.2) 
ptics Diameter 


Figure 4.11 shows this situation for the standard target; Figure 4.12 shows the tradeoff 
between murror diameters, altitude of the orbit, and the wavelength of the laser. The 
curves are plotted for the wavelengths currently used in laser and precision guided 
munitions listed in Figure 4.8. It is important to realize that the largest mirror in the 
United States is the Mount Palomar Observatory with a diameter of 5 meters, the 
largest one in the world is 6 meters in the Soviet Union, and the largest one yet 
designed and built for use in space is the 2.4 meter mirror for NASA’s space telescope. 
[t would appear that the limitations of mirror diameters and the desire to use the 
current PGM wavelengths would keep the orbital altitude of a space-based laser 
designator below 2500 kilometers. Recall from the Threat section that this altitude 1s 
within the threat window of the Soviet ASAT. [Ref. 58: pp. 85-113] 
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Figure 4.12 Altitude vs. Mirror Diameters for a Space-Based Laser. 
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5. Timeliness 

The orbital parameters determine the coverage and the times that coverage is 
available. Atmospheric drag at low altitudes can limit mission duration. Figure 4.13 
(Ref. 55: Fig. III.E-1] gives the maximum time of satellite coverage as a function of 
orbital altitude; Figure 4.14 (Ref. 55: Table I-1] gives the number of vehicles required 
for worldwide coverage more often than hourly; the lower curve of Figure 4.15 
(Ref. 55: Fig. I-2] shows the limitations on orbital flight duration as a function of 
orbital altitude. Because the laser system requirements call for an agreed upon 
direction of attack, the time is effectively reduced by one half; the illustration in Figure 
4.4 shows that after the satellite passes over the target, an engagement is no longer 
possible if the weapons platform is not in the same quadrant as the satellite. When 
considering the average cloud coverage in certain areas of the world, worldwide 
coverage is probably not practical. Figure 4.14 gives an idea of the number of vehicles 
required to provide worldwide timely coverage (more often than hourly). Depending 
on funds and the cost of each space-based laser, this timeliness would probably 
decrease. Recalling the times for J-SAK mission planning, a 96 hour planning horizon 
and 36 hour apportionment decision would provide sufficient time to maneuver a 
satellite into a position to influence the action. The satellite orbital parameters and 
time of coverage of the target area would then dictate the exact window of time for 
engagement. Svnchronization would be accomplished by this fact since the attacking 
platform would know the exact time the laser would be turned on, thus eliminating the 
requirement for active communications. This may or may not be a desirable feature. 
The purpose here is to highlight the tradeoff, not make the tradeoff ourselves. 


F. SUMMARY | | 

It was never intended for this chapter to be considered a complete analysis of a 
space-based laser designator; therefore, the author cannot unequivocally conclude 
whether the idea is “good” or “bad”. The purpose here was to show the application of 
the CBRS methodology to a space concept. By following the process, the analysis 
highlights the advantages and disadvantages of the concept. Even though a space- 
based laser designator would fill a void in the space mission of force application, would 
not violate any treaties, would help counter the use of obscurants on the battlefield, 
and has a sound doctrinal base, the biggest drawbacks are in the technological 


forecasts. The current pointing accuracy and environmental limitations, spot size and 
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Figure 4.15 Limitations on Mission Duration and Orbital Altitude. 
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mirror requirements, and lack of mission timeliness appear to be “show stoppers”. The 
area of technology, sometimes assumed to be the panacea given enough research and 
money, became the drawback for this specific case. There are, of course, other cases 
Where the technology is developed and mature, but the areas of mission, historical 
perspective, and threat do not support the application of the technology to the military 
environment. All four areas provide a means to accomplish an ends: Highlight the 
good and bad points of a potential space system before writing an operational concept 
for its use. Since the operational concept drives the system specifications and materiel 
acquisition process, it is important that the operational concept remain consistent 
within the four areas. That way, engineers don’t have to “paint a moving train’-- 
designing equipment while the operational concept and requirements are being 


rewritten to make the space system work with other terrestrial systems. 


Ole 


A. 


V. CONCLUSIONS AND RECOMMENDATIONS 


CONCLUSIONS 
1. Conclusions From Chapter I 


Windows of opportunity sometimes open which will allow superior concepts the 
chance of fruition; they also allow substandard concepts to be thrust forward 
without adequate examination. It is essential that concepts be well-defined and 
articulated before windows of opportunity open. 


It seems that the historical and political events of 1985 and 1986 may have 
opened the window for consideration of space systems which are designed to 
support joint tactical operations. 


The key to winning approval of Congressional funding for space systems in the 
future will be the articulation of joint mulitary requirements and showing the 
relationship of these requirements to the accomplishment of unified missions 
during the Planning, Programming, and Budgeting cycle. 


2. Conclusions from Chapter II 


The field of military science requires guidelines--something upon which to base 
its operations. Since the outcome of military operations is not deterministic, it 
is hard to articulate a bedrock foundation on which to base employment and 
acquisition decisions. It is, however, essential to attempt to articulate a 
foundation for placing in context how a war will be fought, how missions will 


be accomplished, and the interactions of the forces which will fight it. Doctrine 
_should provide this foundation. 


The Army’s Concept Based Requirements System links doctrine to mulitary 
requirements, has been in use for over a decade, and has been recommended for 
use by the other services. 


Even where specific deficiencies are not identified, technological opportunities 
to strengthen mission areas should be explored. 


Terminology is important if one is to formulate and understand joint doctrine. 


The standardization of terminology is accomplished to some degree by JCS 
Publication 1. JCS Pub 1 may omit terms used in the service and common 
usage within the services may not coincide with definitions in JCS Pub 1. 


3. Conclusions from Chapter ITI 


The services articulate fundamental principles that guide the employment of 
forces in different ways. Since fundamental principles may be expressed as 
capstone doctrine, basic doctrine, strategy, or white papers, it is important to 
realize what one is reading, and more importantly, what one is searching for, 
when interpreting and formulating future concepts in the joint and combined 
areas. 
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The AirLand Battle and the Maritime Strategy provide the general context for 
joint service missions. The Joint Army and Air Force Attack of the Second 
Echelon and the ASUW/STRIKE engagement process provide a specific 
context for long range engagements. The AirLand Battle and Maritime 
Strategy are compatible on what the Army calls the “operational” level of war. 
The objectives, methods, and resources used to perform deep operations and 
over-the-horizon operations invite opportunities for true, joint operations. 


4. Conclusions from Chapter IV 


The idea of a Space-Based Laser Designator should not be construed to mean 
that the concept is nearing development or realization. [t was chosen solely as 
a*means of illustrating CBRS’s method of relating doctrine to requirements for 
a space system. 


Joint doctrine does not exist in many areas where it is necessary. This lack of 
doctrine does not allow the CBRS to adequately place in context how a new 
space system will operate with current terrestrial systems. The example which 
was chosen did have a doctrinal basis springing from the 525-series pamphlet 
Joint Laser Designation Procedures. 


Concepts for new space systems must consider treaty implications if they are to 
be realized in a timely manner. 


Space systems have several limitations when compared to terrestrial systems 
when it comes to tactical warfighting. Some of these include responsiveness, 
area of coverage, and priority of use. 


All things are not technologically feasible or desirable. An analysis should 
provide a display of the advantages and disadvantages of space solutions. The 
decision maker or makers with the responsibility of determining the 
contribution expected of new systems can then decide if the idea is “good” or 
-~“bad®. 


RECOMMENDATIONS 


The Concepts Based Requirements System (CBRS) should initially be adopted 
by the J7 Doctrine and J8 Acquisition staffs as the integrating mechanism for 
relating doctrine to acquisition. It will be a good starting place on which to 
build. 


Terminology should continue to be standardized. The AirLand Battle and 
Maritime Strategy are semantically different, but substantially very similar. The 
J7 should provide the momentum to insure future versions of the principles 
outlined in both documents conform to the National Military Strategy. 


The Space-Based Laser Designator should probably not be developed at this 
time. Even though it would fill a void in the space mission of force application, 
would not violate any space treaties, would help counter the use of obscurants 
on the battlefield, and has a sound doctrinal base, the biggest drawbacks are in 
the technological forecasts. The current pointing accuracy and environmental 
limitations, spot size and mirror requirements, and lack of mission timeliness 
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appear to be “show stoppers’. The conditions under which one might wish to 
reexamine this concept would include the ability of the SDI to meet 
microradian pointing accuracy, a drastic reduction in the cost of murrors, a 
drastic reduction in launch costs, or a technological breakthrough which 
allowed a laser beam to penetrate clouds. 
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